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er LETTER OF THE SECRETARY. oe 
: ae 
DEPARTMENT OF AGRICULTURE, Se 

OFFICE OF THE SECRETARY, aes 

Washington, D. C., August 20, 1890. Sig 

V e the honor to transmit herewith, in accordance with the act of Re: 
, 1890, a report on the preliminary investigation made to deter- os. 
e proper location for artesian wells within the area west of the re 
y-seventh meridian, and east of the foot-hills of the Rocky Mount- Fs 
) report covers all the operations of this investigation, but I will 44h 
9 postpone a full account of the expenditures to a later date, as (ee 
are still some outstanding accounts, etc., which must be adjusted ee 


ae 


-a final report of expenditures is made. I have thought it best, _ i 


er, not to delay the transmittal to Congress of the report cover- ee. 

2 scientific and statistical work of the investigation. <a 
state briefly in regard to the expenditures, that making liberal = 

ce for outstanding accounts in course of settlement, it seems _ reg 

t that the entire cost of the investigation, as ordered by the act) 7 =e 
not exceed $15,000. See a 
LT have the honor to remain, yours, respectfully, eas 
= . : J. M. RUSK, ages st 
ee 4 Secretary. ‘ae Be: 
a” ee 




























REPORT 


OF THE nea 


THE PROPER LOCATION OF ARTESIAN WELLS FOR 
IRRIGATION PURPOSES. 


Under the provisions of an act entitled “ An act to provide for = 
fain most urgent deficiencies,” approved April 4, 1890, an investiga. 
was ordered to determine, as far as possible, the proper location of ‘ 
sian wells for irrigation purposes. The appropriation thereunder 
une available the 14th of that month. The selection of a chief geolo- 
and one of the field agents, as well as the general plan of opera- 
,was determined upon at that date. On the 16th of the same 
th, by your appointment, I assumed control of the investigation m4 
od for as special agent in charge. I have the honor to report as | 
OWS: — | a A 
t having been decided to organize the work on the basisof anengi-- 


ing, geological and statistical inquiry, preparations were made for. 
lection of a suitable person or persons to conduct the same. Edwin 
ttleton, supervising engineer for the Rocky Mountains, United 
s Irrigation Survey, under the Department of the Interior, was 
eted to take charge of the work of the engineering branch of the 
quiry and to have supervision of the same in the field. Colonel Net- 
ton was detailed by the Secretary of the Interior on the 16th of — | 
and assumed sthe duties required by this investigation. Prof. 
Hay, a resident of Kansas, had been selected as general field 
ogist, and communicated with by telegraph. Prof.G. K. Culver, of | 
iversity at Vermillion, South Dakota, was appointed field geolo- 
r the States of North Dakota and South Dakota. Prof. G. E. 
ile; ‘the State School of Mines at Rapid City, South Dakota, who “ 
‘formerly Territorial geologist of Wyoming, and as such had an ex- tel 
iowledge of the whole region in which he operated, was,onthe = 
ril, appointed as assistant geologist, and given charge of the’ 
jportion of South Dakotaand of eastern Wyoming. Prof. Lewis 
¢ a State University and experimental agricultural station 


2 
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of Nebraska, residing in Lincoln, was appointed field geologist for 
ern Nebraska. Prof. E. T. Dumble, State geologist for Texas, w 
asked by the Department to take charge of the inquiry in that Stat 
Prof. P. H. Van Diest, of Denver, Colo., a competent geologist and en- 
gineer, was at a later date selected as field geologist for Colorado. Prof. 
Van Diest has bad a wider practical experience in the investigation con- 
nected with the geology of artesian basins and waters, than any otherof ~~ 
the scientists associated with this inquiry. His fields of labor and m-” ‘a iY 
vestigation include Holland, the Netherland, East Indies, British India, 
Japan, California, and Colorado. The gentlemen named comprised the e 
geological staff under the immediate direction of Professor Hay, who, se 
in addition to his general field service, took charge of the ccolon Ne 
investigation of western Kansas and the Indian Territory. The sta-— 
tistical work, which it was determined should aim at obtaining the his- — 
tory of all artesian wells within the region embraced by this inquiry, 
and incidentally also such other facts as were obtainable in the time 
at the disposal of the investigation relating to the waters found by 
bored wells, in springs or other sources of underground supply, was — 
begun by the appointment of Mr. T. S. Underhill, railroad commis: \. i 
sioner for the State of North Dakota, as field agent ‘for that State, re- 
siding at Antelope. Mr. Stephen G. Updyke, professor of English 
literature at the State Agricultural College, Brookings, was appointed ~~ 
field agent for South Dakota. Ata later date, Governor Mellette, of ~ 
South Dakota, assigned to duty with this investigation the State en- ~~ 
gineer, Maj. F. F. B. Coffin, of Huron. This agent’s service proved of ~~ | 
considerable value, and of but little cost to the Department, his ex- > 
penses in the work of the investigation having been allowed. Horace ~~ 
Beach, of Wisconsin, formerly employed ‘by the Department of Agri- ~~ > 
culture as an expert in the well investigation and experiments made ~~ 
some years ago in Colorado, was also employed and assigned to duty ~ 
in South Dakota with Major Coffin. His brief practical report will be ~ 
found of interest. The central field division, consisting of Kansas, 
Nebraska, and Indian Territory west of 97°, with one degree of longi- _ 
tude in eastern Colorado, was assigned to Mr. J. W. Gregory, of 
Garden City, Kans., as field agent. The work of this division was heavy, _ 
and the duties of the agent have been intelligently and energetically 
performed, as his report will show. The remainder of Colorado east of 
the Foot-hills region, and all of eastern New Mexico, were embraced in 
one division and assigned to L. G. Carpenter, professor of irrigation en-  ~ 
gineering in the State College of Agriculture at Fort Collins, Colorado.” 
Attention is called to the very intelligent report of Professor Oar- ~ 
penter, who deservedly ranks among the foremost of the younger Sci- 
entists and engineers engaged in this great field of iriigation. Mr 97 
Frank E. Roesler, of Dallas, Texas, was selected as field agent of that ~ 
State west of the 97th meridian. His wide knowledge and indefatiga- ~~ 
ble industry are shown in the mass of well-digested facts and intelligent ~~ 
statements that he presents. The field staff, comprising those thirteen — 
gentlemen, was actively at work by the end of April, under the general 
instructions of the Department, as per letter of April 21 hereafter in-— 
serted. From that period until the close of their labors in the latter part 
of June, these agents were untiring in their industrious efforts to secure 
the data required under the law. ‘The reports herewith presented from 
these gentlemen furnish an ample illustration of the spirit and ene. 
they have displayed. oe 
The immense area assigned to ae embracing as if does, 0 over 658, 0 
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re miles,* could, of course, within ten weeks be only partially cov- _ 
The selection of geologists and field agents was therefore made 
-a-due regard to their possession of facts, and their previous knowl- 
ige of the conditions and wants of the sections to which they were 
signed. Had it not been for their possession of such knowledge, 
d their wide and accurate acquaintance with the facts embodied 
th scientific and economic, an intelligent report could not have been 
ade within the time allowed. The activity of the field staff is shown 
by the statement that the chief engineer, Colonel Nettleton, and the 
_ general field geologist, Professor Hay, have traveled some 12,000 miles 
uch. Mr. Gregory, in the central division, gives an itinerary of over 
000 miles. The itineraries of other agents and geologists will make 
t least a total of 70,000 miles, all of which, besides a large amount of 
“correspondence and other office work, was completed within ten weeks. 
his activity, it will be seen, was not attained at the expense of. aceu- 
ate inquiry. On the cessation of this field work, all became sedulously - 
‘aged in the preparation of the reports presented. The work of the 
ial agent in charge, and of the experts under his immediate diree- 
on, besides caring for the general progress of the work, the forwarding 
of circulars of inquiry, the correspondence of the office, the examination 
md preparation of all accessible sources of information outside of the 
- field investigation that bear upon the work in hand, included the 
~ _-preparation, printing, and forwarding of the following circulars which 
were signed by him, or by the various field agents sending out the 
a LETTER OF INSTRUCTIONS TO FIELD AGENTS. 


U.S. DEPARTMENT OF AGRICULTURE, 
me ARTESIAN WELLS INVESTIGATION, 
hoa Washington, D. C., April 21, 1890. 

_ Dear Sir: Your acceptance ofappointment as division field agent has been received. 
[ desire to strongly impress upon you the necessity of great activity in the work with 
which you are charged. Congress has directed that a report must be made immedi- 
~ ately after the ensuing 1st of July. . In order to accomplish this, sixty days have been 
lotted to yon. The blanks, forms, and circulars to be sent you will be your guide 
enerally. This Department, however, expects you to record and forward, whenever 
‘it be possible without hindrance or cost to the investigation proper, all data and facts 











—— ". 
‘ * Areas covered by the artesian wells investigation. 
Square Lovalit 
miles. ORALLY: 
Rat eat { ~ 147,700 | North and South Dakota. 
IMA, rs uy ht 27,462 | Wyoming (east of 105°). \ 





Patel vec Se. 5 2 175, 162 


( 65, 845 | Nebraska (west of 97°), 
" . 54,075 | Kansas (west of 97°). 
MOU ihe, as de eine cian we'd a0 < 5,740 | Public Land Strip. 
f y | _ 69, 830-| Indian Territory. 
* 19,250 | 1° of eastern Colorado, 











48,303 | New Mexico (east of 105°). ; 
163, 500 | Texas between 97° and 105° and as far south as 
latitude 28°. 


Pligk . 57, 062 | Colorado (east of 105°). 


268, 865 
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obtainable, with your ‘own observations thereon, as to underflow, aubtortanpanien or 
other waters found within your division, which are now or can be made aver aaa a mee 


for storage and irrigation purposes. These facts, when reported upon, must be stated — 
without bias as to any particular system or plan ‘of irrigation. The work before you — 
relates directly to the question of artesian waters, well borings, etc., but all other 
facts relating to water supply, storage, and distribution within your ’ division, may _ 


distinctly bear upon the subject of investigation and should, therefore, be forwarded — 


to Richard J. Hinton, special agent in charge, at Washington, D.C. 

You will report to him every ‘three days, ‘and oftener when necessary. The local 
answers to blanks, etc., received will be duly verified, consolidated by you, and for- 
warded to him. All personal field-work must be concluded by the Ist of June, at 
which date your full expense account must be rendered here. All reports from your 


division must be in the special agent’s possession by the 10th of June. You will, ~ i 


therefore, see the necessity of taking the field-work in hand at the earliest possible 
moment, so as to secure the time required for consolidating returns and making re- 
ports. 

E. S. Nettleton, supervising engineer of the United States Irrigation Survey, has 


been assigned to general charge of all the field-work. You willreply promptly toany ~ 
communications and directions from him, forwarding copies of such orders and replies ~ 


to this office. 


Prof. Robert Hay is appointed a chief field geologist. Any communications from _ 
him should be met with prompt reply and information. The geologists or engineers _ 


investigating your division may also have occasion to communicate with you, 
Prompt attention to such communications will be necessary. In your regular report 
mention will be made of these matters, + 

The Department requires rigid economy in all expenditures. Reasonable allowance 
will be made for necessary travel, and you will, on receipt of this, make out a sched- 
ule covering such proposed travel, the reason ‘why, and expense estimate therefor, 
Vouchers must be obtained for all hotel and other items. 

It is fully expected that your best endeavors, knowledge, judgment, and activity 
will be given to this important work before you. 

Very respectfully, 
J. M. Rusk, | 
Secretary. 


Copies of the circular of inquiry sent out by this office, and by the i 


field agents under its direction, will be found attached to this pie of 
the special agent in charge, marked Exhibit A.” 

In addition to such circulars it was also decided to send out the fol- 
lowing definition of artesian waters: 


To include all subterranean waters which, on being reached or opened from above, 
are found to flow by pressure to a level higher than the point of contact. Another 
consideration is, that the said waters shall flow from some permanent and general 
source rather than from a local and temporary one. All bored wells in which the 
water rises, though not above the surface, may be included in the term artesian; 
also all natural waters, such as springs rising from beiow, are embraced in this defi- 
nition. 


The examination of the authorities justifies the foregoing dennioane 3 
The artesian well may be considered as an artificial spring, or springs | 
may be considered as natural artesian wells. Artesian waters have — | 


been divided into two kinds or classes, positive and negative. ' The 
positive artesian flow is where the water, when tapped, rises with force 


above the surface of the opening; the negative artesian water may be ~ 
considered to embrace such supplies as, ‘when tapped by boring, rise 


above their confined level, but not above or to the surface or source of 





supply. In the prosecutio 1 of their observations and the gathering of — 


information, the statistical agents were especially directed to secure, 


whenever possible, without other cost. to the Government than that of” 
their labor, all information obtainable within their divisions relative to 
any other sources of supply favorable to and adapted to irrigation uses. ' 

Quite a mass of such information has been obtained, which will be laid 


before you. It will be submitted in a supplementary report under a 


resolution of the United States Senate. PAT Re lh ct 
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ARTESIAN WELL AT WooNSsOCKET, SouTH DAKOTA, THROWING A FouR-INCH STREAM ; 
61 FEET IN THE AIR. 

: 


Depth, 725 feet; bore, 6 inches; discharge, 8,000 gallons per minute. ‘ 


8. Ex, 222—51-1. y 
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of hy oie engineering opened up by this investigation BRO 

ne heretofore almost untouched by the scientific inquirer. The nae 

e, character, and extent of under- ground water supply are subjects ee 
vhich very little systematic attention has been given in the past, 

‘ither here or elsewhere in the world. A rapid inquiry into such his. © 
toric and economic details as are accessible presents an almost surpris- Aes 3 
in z mass of favorable facts. What has been learned is set forth inthe 
ympanying reports. It may be well, however, to condense a few of ail oie 

alient features. Bee ahi 

The vast extent of the Dakota artesian basin is testified to by tha ites 
Inquiries and deductions of Messrs. Nettleton, Hay, Culver, and Bailey. 
er se a slight acquaintance with the chief features of the ph ysical geog- 
; Taph y of the Dakotas would testify strongly to the probable perma- 
y, of the artesian water supply, which unquestionably is fed by the = 

at ‘drainage of the Rocky Mountains to the northwest. Thisdrain- = 

age flow penetrates below the superincumbent stratum to the body of 
‘4 i i iable rock known as the Dakota sandstone, which appears tounderlie = 
wt the whole region. It is evident that the drill has nowhere more than 
iN "penetrated a few inches of this water-bearing and conserving stratum. »  — 
The altitude, the general trend of the land, and the formationand char- 


eter of the great hydrological or river area which intersects it, give 
weight to the deductions that are made as to the extent and perma-— 
ow eDey of this remarkable artesian basin. There are found within it 

about 150 high-pressure artesian wells, including, with those in the Da- 
kot as, the few bored in the Yellowstone Valley of Montana. Thereare © es 
oe found i in South Dakota several hundred flowing wells, whose sup-— 

y is Be coctk from sources, not identified with the vibe artesian | 





] Boy i is from the upper beds - glacial ‘drift, There is reason to be-. ‘st 
lieve e that a sinking of experimental wells may prove the possibility = 
and probability of securing large artesian supplies westward of both = i 
| - the James and Missouri Rivers, and in a degree that will provetobe 
SK Bae economic importance. The people who have settled in the = 
_ Dakotas belonged, originally, to States wherein the practice of irrigation | ge 
unknown. Active settlement began in these two new commonwealths aces 
‘ing years that were biessed with considerable rain-fall, and thereby = 
| young communities were greatly encouraged and rapidly became, 6... 
osperous. A few years, however, have proven conclusively that the 
lement of insecurity as to rain-fallisreally apermanentone. Itwould 
on to deduce from such a short period of years, as thatin which 
: vations have been taken, any theoretical dictum claiming authority Bg 
Pi its | statement; but it is evident, not simply from climatic observa- ee 
iy in the Dakotas, but from those taken throughout the Great Plains 
7101 n, and extending over a much longer period, that there is some- | 

ike a periodicity of abundance and drought, covering, so far as 
‘be deduced from observation, cycles of from seven to nine 
uration. Another, and perhaps even a more important feature | 
ishment of agricultural security in the Dakotas, as well — 
the Great Plains, is involved in the possibility of re-— 
itable distribution of the rain- fall. a gue SAaRAL NY 


ee 
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be assumed that over a large portion of the area under considerations 2 
the annual rain-fall is almost or quite sufficient, if it could be evenly dis- i ur 
tributed as to area or controlled in its fall as to time; but the facet 
remains that there is no equality in the distribution either as to area or — he 
time. It is not unwisely held by practical observers that the cultiva- be a , 
tion of the soil and the growth of plant life must enormously mies 
the primary and prevailing climatic features. 

Evidence tends to show that human industry applied to the land has — 
already greatly modified the phenomena of distribution. Natural ae i 
enough those who have observed such features have hastened to the ~~~ 
conclusion that these modifications tend also to a permanent change of 
climate. It may, however, safely be assumed that onlyso much of this” |” 
conclusion is correct as warrants a belief in the modifying and amelio- 
rative effects, locally speaking, of human industry within our semi-arid — 
regions. The Dakota farmers conclude, and wisely too, that their 
greatest need, at least for the present generation, is not to be found in at-- 
tempts at the establishment of an extensive system of storage and dis-~ ~~ 
tribution. What they desire and what they need are the exploitation = ~~ 
and development of the supplies which lie beneath their feet, and which 
they may find immediately at their gates. Over the eastern half of these - 
twin States they are not absolutely dependent upon irrigation, but for % 
industrial security they need the power to draw upon supphes stored. — an 
in wells or reservoirs during the ripening weeks that should bring har- ~ oa 
vest tothem. The harsher and larger climatic conditions, at this period — 
of need, prove too often destructive of all their labor and its results. 

Such a supply as will meet this want, not large, but imperativein char- ~~ 
acter, seems to be at their command in the wonderful artesian basing 7 
that unquestionably lie within the borders of the two great States, and pe 
which will probably be found to also serve a considerable area of north = 
and eastern Montana. More than a million persons reside within the 
uorthwest portions of the area embraced by this investigation. The ~— 
unsurveyed public lands of the Dakotas will reach a total area of at. 
Jeast 27,000,000 acres. Nearly one-half of Montana, which must be ~ ~~ 
favorably influenced by the development of this artesian supply, will  ~ © 
contain about 32,600,000 of acres, making a total of not less than ~~ 
59,000,000 acres of unsurveyed public land. ee 

The people who had settled within this new northwestern section, and ea 
who have recently brought to the Union five great and important Ccom- ~*~ an 
monwealths, have paid into the Treasury of the United States, forthe ~~ 
public lands they have reclaimed and made fertile, from $35,000,000 to 
$40,000,000. In the Dakotas alone the total of land payments exceeds” ie 


jo Pe 
Ta 


$: O56. 000, 000. By adding the great sums paid by settlers to land-grant ae 
corporations we Shall have, in all probability, a total of $35,000,000 for 
the Dakotas alone. A great net-work of railroads has already been con- ‘ 
structed, and prosperous towns and villages have already been founded = 
by the hundred. The Dakotas are famous in the markets of the world ~ 
for the production of wheat. The commerce of the nation has been — am 
greatly increased by the growth and shipment of its particular and valu- ere fy 
able grain. The people, ‘widely scattered, heavily in debt forthe means = 
whereby they have begun the establishment of homes and industrial ee, 
activity, are unable, therefore, to carry forward the important work of aS 


investigation and experiment upon the comprehensive seale that is — on os no 
required. ‘They energetically ask that the General Government under-— Rt 
take the direction and cost of such experimental operations. The sinkre me 
ing at public expense of farm or community wells has not been demanded. — 

It is stated upon the authority of leading citizens, not only in the Dan 





BY eh i iii : ¢: res f } % 


ARTESIAN WELLS. hi 







otas, but Pred eticut the Great Plains, that with a comprehensive 
survey and a definite series of experiments, limited in number and cost, 
but assigned under proper directions to tavorable sections, and to be 
"undertaken by the General Government, that private capital and com- 
bined effort stand ready to carry forward to a successful issue the large 
amount of detailed inquiry, investment, and work that will be needed to 
: establish a regional irrigation supply. 


Pot 


CONTROLLING GEOLOGICAL CONDITIONS, 


cP roe: G. EH. Culver, the geologist for South Dakota, has made a report 
% - of singular interest; cautious, but still comprehensive. It shows that 
- the great Dakota basin—a broad, low synclinal with a northeast trend— 
_ extends on the north from meridian 98° eastward, to nearly or quite 1079 
~ -at Great Falls, Montana. It forms an irregular triangle, whose south: 
eo ern apex is at or about, the southeastern extremity of South Dakota, 
as a ‘while the eastern line is an irregular one running generally from the 
~ ~*~ meridian 98° to 98° 30/ of west longitude; it is therefore, at the upper or 
northern end, 9° of longitude, or about 550 miles wide. So far as its east- 
ern rim has been located or suggested, it will have a length of about 700 





ae 3 miles. Directly from north to south, it will have nearly the same length 
Me as from east to west. The western rim is unquestionably near the foot- 
oe hills of the Rocky Mountains, following them down into Wyoming, and 


eoably west of the Black Hills in that direction. The eastern rim is 
Conia the east line of the Dakotas. The valley of the James River, in 
_ which by far the greatest number of wells have been bored, is not to be 
~ considered, according to Professor Culver, as the central or pivotal por- 
tion of the basin. Geological i investi ovation warrants the statement that 
the James River Valley is “simply a broad, shallow drift or depression in 
the eastern part of the artesian basin, and is in no sense a controlling 
‘factor in the problem as regards either the cause or the extent of the 
basin.” Professor Culver, in a preliminary report made to the special 
“agent in charge, states what the controlling factors are, and also what, 
in his judgment, is the origin of this remarkable basin. He says that 
they are: 
(1) The position of the pervious Dakota sandstone between two im- 
pervious beds. 
(2) The flexing of the whole series forming a low, broad synclinal. 
_ (5) The tilting of the beds, giving a long easterly slope, with a slight 
rise near the eastern border of the basin. 
(4) The exposure of the Dakota sandstone on the western rim, where 
‘mountain streams and drainage must cross it. 





Py ese (5) The overlap of the Colorado shales and clays on the eastern 
eg _ border, sealing in the waters and allowing an accumulation. 
co: The Red River Basin in the northeast portion of North Dakota ob- 


‘i i . tains its water from rocks much older than the cretaceous. The high, 
| _ deep pressure flow of this basin has not been developed. There are in 
’ this valley a great number of shallow wells of moderate flow and pres- 
~ sure, the water of which is found just beneath the glacial clays in 
- recent beds of clay and gravel. <A belt of wells somewhat similar to 
_ this has been found in the basin east of the James River in South Da- 
as kota. They are shallow in depth, and of character common to the wells 
i. of Nebraska and Kansas. The map of the Dakotas, accomnpanying 

A hie i hae _ this report, shows the location of these two minor basins. An import- 
ak soe Hs ce ant examination was also made of the geology of South Dakota lying 
Sie are, as se Missouri River, and of that portion of Wyoming lying west 
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of the Platte River and east of the foot-hills of the Rocky Mountains by pe in: 
Prof. G. EH. Bailey. It is claimed in his report that the chief Cond ie)” ie 
tions requisite to artesian wells exist throughout the southwestern ety 
portions of South Dakota. These conditions are, as stated by Mar ean 
Bailey: | . ee as 

(1) A porus stratum or water bearer, furnished by the Dakota Rese y, 
sandstone. 1 ae Oe 

(2) Impervious beds above and below the Dakota sandstone. Maiti aatgey 

(3) A high fountain head in the Black Hills and mountain ranges Poe ak 
along the western edge of the State. (oe 

In order to obtain an artesian basin, geologically speaking, the fol. ~ 
lowing conditions are necessary, all of which are found in the Dakotas; _ Brig 

(1) A pervious stratum to permit the entrance and passage of ‘the ay 7! 
water. rok. 

(2) A water-tight bed below to prevent the passage of the water ae abs 
downward. a ame 
_ (8) A like impervious bed above to prevent the escape upwards. pane 

The first is furnished by the Dakota sandstone, a bed of from 250 to - ae 
400 feet in thickness; the second by the Jura-Triassic system of rocks,’ Sime 
which are immediately below the Dakota sandstone and directly above — me 
the carboniferous limestones. The rocks above furnish whatis known ite 
to geologists as the Colorado group. Other conditions needed to com- Pe, 
plete a basin are all found in the trend or inclination of the Strata,a 
proper exposure of the porous stratum for collecting the water, and an B40), 
adequate rain-fall, with absence of escape from local cause. These — ran 
physical features are all found in the Black Hills region and, as Pro. 
fessor Bailey declares, are accompanied “with a gentle inclination of ‘ sah 
the strata to the east, thus making the entire area from the foothills of - tes 
the Black Hills region to the Missouri River an artesian basin.” | aan 





STRATAGRAPHY OF WYOMING AND NEBRASKA. Os ih 


In the portion of Wyoming, Professor Bailey obtained the records of | _ \ 
Sixty wells, scattered for 45 miles wide on the belt extending from the = 
northeast corner of the State to the center of Natrona County. These ~ ia 
wells are all flowing, either salt or mineralized waters, or water IM PLOgs. iy ee 
nated with mineral oil. Gas was found in nearly every well, and in} aaa 
some cases enormous pressure was shown. From the geological exam- ie 
ination the professor assumes that'in the eastern portion of Wyoming’) ee 
a number of small artesian basins may be found, wherein good water 
could be obtained from the Dakota sandstone; that stratum seems to MD ys 
bear the same character that it does in the Dakotas. In the southeast. ” Mery 
portion of Wyoming, adjacent to the Nebraska line, another supply of, 47a 
subterranean water is available. The tertiary rocks and sandstones ah 
which are found are open and porous, and below them is a good water- ang 
tight stratum, while abové the stratum is impervious, These tertiary) 9 
rocks are generous water-bearers, and though the pressure of their ae 
supply would be very low, yet the water they contain can be easily «(aks 
reached, and by mechanical power brought with economy to the sur- ie 
face. The geologists regard “the development of the water in the es 
tertiary strata as of the utmost importance,” and urge a more thorough = 7 
investigation. There are three sources of Supply from which water is _ AS 
obtainable in Wyoming—on the east bank of the Big Horn and on ane 
both sides of the Powder River. It can be found also over a great fei A 
portion of the table-land of the northeastern section. The Laramie 
rocks are good conservers of water, and a liberal supply may beob- 
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from them with oo pressure, The qdsetion of depth is a local _ 
arying with almost each township. Professor Bailey urges the 
npo ‘tance and need of a larger investigation of that region, and pre- — 
ents his reasons therefor in a report which accompanies ‘this. 

Geologist Lewis E. Hicks, of Nebraska, offers an intelligent presenta- 
n of the stratigraphical conditions which determine in his field the 
ection, the flow, and the pressure of subterranean waters. Nearly — 
jl such waters in Nebraska ‘*‘ have a tendency to rise in wells and fore- 
__ holes, and sometimes throw out at the surface.” They come, therefore, 
_ Within the definition of artesian water made by this office. Professor 
‘Hicks considers the rain-fall the ample source of this supply. The ag- 

_ gregate volume of such precipitation isenormous. It amounts, he says, 

- *to more than 100,000 cubic feet on each acre, or 5,000,000,000,000 of 

— eubie feet annually for the whole State.” The mean discharge of all 

' the rivers of Nebraska is estimated at nearly one-fourth of this great. 
total. Evaporation and seepage absorb the balance. However, the | 


nee 


_ # underflow along the incline bodies of porous rocks is undoubtedly a 
te _ more important source of moisture than all the rivers which enter the 





ee ‘The existence of great levels of this sheet water has been determined Sr ni 
ee and demonstrated. Many streams have a steadier volume in theirchan- 
yr nels than the precipitation and their incline warrant. It is believed 
* that they are eroded deep enough to receive a supply of this under- — 
_ sheet flow. The water-bearing strata of the State are geologically known 

By as the Perma-Carboniferous. The youngest rocks of the stratum &are 

vite most valuable. Artesian flow has been obtained from this stratum, 












~ _ and, contrary to usual experience, the limestones appear to yield mores a 
han the sandstones of the same area. The sand and sandstonesof = 
Be eretateous origin, which lie upon the carboniferous formation, are also 

- fonnd to be good water conservers and yielders. About sixty-five = 
wells are reported in Nebraska, and the conditions appear to merit < hep es: 
9 -geologist’s claim for further investigation and experiment. A very = 7 
_ itnueh Jarger area can be restored to cultivation by the use of wells» me 






from which the water is drawn by means of machinery. A notable 
fact in regard to the Nebraska undersheet water is, that in the western he 

part of the State it moves under considerable pressure, and when © ae oe sik 
be opened rises rapidly to or very near the surface. Springs form an im- — | oo 
_ portant part of the subterranean supply in the central part of the State, ah Odes 
and also in the eastern portions, while the wide, shallow river beds are Bets 
ki extensive basins of seepage water. . (Oa 





THE CENTRAL SECTION OF THE GREAT PLAINS. at oe aoe eae 


Field Agent Gregory, in closing his careful report, reviews the con- Oe Me 

ditions of the Great Plains region from the northern boundary of Ne- 
oraska to the southern boundary of the Indian Territory. He found | 
is ‘within his division about two hundred flowing wells, with several hun- “i 
- dred more in which the water rises but does not reach the surface. ak 
cecompanying his report are the records of numerous springs unques- Fa satan 
ionably artesian in character; but the great source of water supply ins 
1 the central region must be looked for in the undersheet water found i 
the gravelly strata below the alluvial surface, and in greater quan- eS; 
s within the valleys of North and South Platte and of the Arkan- Ae 












‘i ation in the Central Division is to be supplied by carefully hus- hs be st 
ing i local reservoirs and basins the unequal rain-fall of the re- van 
application of mechanical Bower in crawine to the surface — Seana 
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‘Sam and distributin g the undersheet waters. As in Dakota, or pr 
_ an even more remarkable degree, the increase of cultivation and 
ing of, trees for winurows, orchards, ete., wide opening of the 
and the capillary powers of the plant roots in drawing water from 
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_ are extremely precipitous, a vast drainage pours down into the coarse — 


‘have been bored to a greater depth. The cost is from $25 to $100 per 


5 
Tie 


- minor features of physical configuration reduce air currents and br 


- imposed in San Bernardino, Cal., by which advantage is taken of th 


of the line of this investigation. Within three years, and largely 


entirely dependent for their irrigation supply on these wells. Int 


question of artesian wells. A few flows have been struck by the 


_ assured, however, that artesian basins of considerable value - 


; ics Since this report went to the printers, information has been received o 
“| “cessful sinking of the first artesian well in New Mexico, six miles south of 
Colfax County. The flow was reached on the 19th of July, d 
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low, are having a steady and increasing effect in the way of utiliz: 
of rain-fall and its distribution. The Kansas State rain-charts i 
trate what is to be done in this direction, showing, as they do, 


to or turn aside from given areas the fructifying moisture which 
needed. 1 ae 
__In Colorado there are four distinct artesian basins reported. Shas 
of Denver is at present the most thoroughly developed. Water is. 
found at from 65 to 1,000 feet deep. The flows are from 100 to 300 « ‘ 
fons per minu'e in each well, and it is used mostly for domestic p 
poses. A decided success has recently been made in serving marl 
gardens of from 8 to 15 acres each. There are about 350 in this basi 
of which at least 250 are still flowing. The decrease of flow is due 
‘want of control by the municipal or other authority in the matter | 
boring, and also from the want of regulation, such as necessity h 





periodicity of the supply. The Greeley basin is one of deep wells. The — 
average depth is from 1,100 to 1,300 feet. The water is used exclusively ele 
for domestic purposes. There are 12 such wells at Greeley. The Pueblo 
basin is a similar one, and at present there are 8 wells therein. ae 
West of Pueblo, at Florence and Cation City, along the draina:; OP ts: 

_ basin of the Upper Arkansas, several heavy flows of water have bee Li weer 
struck in boring for oil wells. The supply is used for irrigating PUT ng 
poses, the flow of which it is estimated will serve 100 acres. The most _*. 
remarkable basin found in Colorado is situated just outside and west _ 






Dead 
during the past year, over 2,000 flowing wells have been sunk in the~ tongs 
San Luis Valley or basin, which contains 16,000 square miles, and has. 0: 
an average altitude of about 7,000 feet. Surrounded by ranges of the | 
highest mountains on the continent, whose sides inward to the basin | 




















gravel and sand found just beneath the alluvium soil. Flowing water 
is struck at from depths of 60 to 150 feet, and a small number of wells ov 


well, and the flows are from 25 to 100 gallons per minute.- The deepest — 
well, in the center of the basin towards the east, has gone down nearly — 
1,000 teet. The heavy, permanent flows are unquestionably from the 
deepest wells. The water is used most extensively for domestic and 
stock purposes, but a considerable number of the farmers are nl 


village of Monte Vista there are some 90. wells. The Empire fai 
at Alamosa is supplied by 40 wells. It is probable that from 10, 


_ to 12,000 acres of land were wholly or partially irrigated by these wel Ss 


during the past season. No diminution of flow has been perceived 
In the Territory of New Mexico attention is now bein g turned t 


but no large supply has yet been obtained. Professor Carpenter 


a A 


developed in New Mexico.* | 
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In San Luis VALLEY. DRIVE OR SHALLOW-BORED WELLS 
MACHINERY. 


S. Ex. 222—51-1. 
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: part of the famous Mesilla Valley, so prolific and valuable as a 


per experimenting artesian water may be developed to a large ex- 


tent 


| many scores of which are remarkable for size and volume, found within 
ee he foothills of the Pecos drainage basin, throughout the whole region 
_ of the east thereof and extending southeastward into central Texas. 


ee examination of the region, 


a A VALUABLE REPORT FROM WESTERN TEXAS. 


“the report made by Field Agent F. E. Roesler in relation to the arte- 
an waters and other subterranean supplies of Texas west of the ninety- 
seventh meridian is the most minute of all that has been presented. 


d in cost from $25 to $7,200. The average flow is about 15 gallons 
er minute. The five wells at Waco flow jointly the enormous volume 
below the level of the Gulf of Mexico. Fhe greater number of the wells 
 - From the 100th to the 103d degree there are but few such wells. West 
markabie feature of the section of Texas investigated is the supply of 
known in the world. At Lampasas, in ‘the central portion of the State, 
from one spring a flow of 2,400,000 gallons is obtained every twenty-four 


hours. The line of the subterranean waters moves westward from Lam- 
pasas, slightly to the north, bending at the 103d and 104th degrees dl- 








like a sea, forming what is called the Staked Plains. Mr. Roesler’s view 
ae of the wells developed and the use of the water thereof in horticultural 
oe pursuits demands careful attention. The speculative references he 
makes as to the existence of undersheet or flowing water below the sur- 















observer of large experience, knowledge, and good judgment to sustain 
his deductions. His whole report is one showing not only remarkable 
. industry, but it is replete with information clearly presented, which illus- 
oe in a euiking manner the extent and importance of the supplies 


| HORTICULTURE AND IRRIGATION. 
Birrivation by means of wells and other underground sources has no- 
The: yolume thereof is estimated at 220 gallons per minute, Several wells have 


ored at Springer, but the flow in them is of the negative character, as it does 
i Ieee the ue surface. 


, ARTESIAN WELLS. SI ees cae Sa 15 rene 
on Me heeA co PURRGTS band: westward of the Organ Mountains, which | 
t-bearing region, there seems to be little reason to doubt that with > 


‘te _ The great feature of eastern New Mexico, to which the attention . 
a of the investigation was turned, is the hundreds of valuable springs, — 


The time at the disposal of the field staff did not permit, nee a 


Ay ne Tt will bear careful inspection. Nearly 700 flowing wells are referred é 
& | to, of which a large number is reported upon. These wells flow from 
; ‘to 1,000 gallons per minute, and vary in depth from 15 to 1,852 feet, 


iia se" Of 5, 000,000 gallons per day. A notable feature of these Waco wells is — - 
bet ihe that. the water-bearing stratum is found at a depth of at least 1,200 feet 
- reported is found between the 97th and 100th degrees of west longitude. — 

_ of the 103d meridian the supply of water from this source is larger. A ae 


ibterranean water from springs, among them being some of the largest 


_ reetly north by west, entering throu; gh the Panhandle and joining that = 
portion of New Mexico which has been réferred to as showing a remark- | 

able outburst of springs. To the eastward and northward of this line 
that portion of Texas rises abruptly for 500 or 600 feet, and flows north. ne 


. face deserve the consideration that belongs to the views of a careful 


1ere received so practical an illustration as in California. Quite re-— 


The agin of this well is nearly 5,660 feet, or about « 
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Pe AS SE ae ee 
_ cently a statement has been made by the postmaster at Sacrament is War 
-. Russ D. Stevens, who is also a viticulturist, as to the effect. of irrige eee 
’ tion by wells in increasing both the quantity and quality of his grapes, 
_ . The Sacramento Valley region of California has been considered for 
ms horticultural purposes as one in which irrigation was not necessary. . * 
_. Mr. Stevens, in 1888, bored two moderately deep wells and found water, — 
ta a strong flow of which rises near to the surface, and is then distributed 
» over the vineyard and orchard by windmill pumps. The result of his “i 


y 


* first year’s work—that is 1889—was the doubling in value of his grapes* 
ee ‘Se - as measured by sales in the New York market, and by almost the same sy 
--_. increase in quantity. This is but one instance of hundreds that could 











es. be'cited. ee 
See a On the Staked Plains of Texas, where irrigation must be entirely by 
swell water, fine fruits are grown with great advantage. The small 


_ farms thus irrigated at Marienfeld, Midland, Odessa, and Big Springs 
! _ make handsome profits and return to their owners from $200 to $300, 

per acre. It is claimed also for the whole of subdistricts Nos. land 2, 
in the Texas division, that owing to advantages of climate all the finer 





| ___ garden vegetables and small berries can be grown and ripened therein BAC 
ea _ several weeks earlier than in southern California. The same thing 19. A": 
Rare claimed as true of the entire southern and central sections of the Rio v7 RESP 
eye! Grande Valley. Eastern New Mexico will be found to bea fruit-growing” 
country of great possibilities. Outside of the valley of the Pecos,in 


»:. which a large area is now cultivated by water from the canals fed by ee 
tas _ the great springs at Roswell, a large proportion of the arable land will _ ees 


nas be found in small isolated valleys readily served by the springs and 
_ underground supplies that are waiting to be utilized. Sr aa 
_ The foot-hills region of eastern Colorado, and the western portion of 
—-—-—s the Upper Arkansas Valley, so far east as Dodge City, Kans., will pro- hd 
ae ~ duce the fruits and berries of the temperate zone in great abundance —_ 


and early maturity. All of these products can be greatly aided by the) | “a 
Pe application of water to the soil—in the regions named irrigation is a ae 
hee necessity. A great portion of that land is still the property of the — aera 


__ _ United States or of the State of Texas. There remains of public lands _ eae 
still unsurveycd,* in the State of Colorado, 8,500,000 acres; in Newer: 
-. Mexico, 30,000,000; in Indian Territory, 13,500,000; in Public Lands 
- , . strip, 3,672,640 acres; while in western Kansas and Nebraska there are 
at least 30,000,000 acres of unoccupied public lands, the greater por- 


-__ tion of which, if water could be obtainable, can be made fertileand pro- 





ee ductive. Mita 
st it Wala | ‘4 i iu i Gf 
; fei he Be THE FLOWING WELLS OF THE BASIN REGION. 1 i (: dislte 
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In Utah about 2,000 bored wellst have been sunk into the higher 


i‘ water bearing stratum of the Salt and Utah lakes’ region. These wells v8 
Y, rise through small bore pipes, from 14 to 3 inches in diameter, with 


ney 
: ’ Pater Cra PEs 
a flow of from 2 to 5 inches above the casing. No records of ADY ese 
Lots value have been kept as to the service their waters render. BKvidence, / > 
Sy} eae 
BON IAS TWA avtcon Almanan fom iGae 
OY *American Almanac for 1888, ' raat 
'_tMormon church records give the location of 1,734 flowing wells. Prof. M. E, Mens 
‘ey Jones, of the Deseret University, in a report made to the Governor of Utah for the. ce 
Ai use of the United States Senate Committee on Irrigation and the Reclamation of Arid — Hy IR 
Lands, places the total at the higher figure. The church report was made to Prof. Bit eae 
H. Newell of the United States Irrigation Survey. The number of acres irrigated = 






are reported by Newell at less than 2,000; by Professor Jones at the figures givenin 
this paragraph, i | gS A aaa 
( * ne RY ; bea ‘ 
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, es to. ee that no diminution of pressure has yet occurred. The 
We er is used for stock and domestic farm purposes, also for meadow 
flooding in the Mormon settlements of the Jordan Valley and Utah 
Lake basin. | ‘From 8,000 to 10,000 arable acres, otherwise arid, are re- 
Fs claimed by these wells. The possibilities of the irrigation of ‘land in 
Utah by such wells, though necessarily limited, in no wise approach 
exhaustion. Deep wells flowing with high pressure have not. yet 
been obtained. Every great mountain basin, the summits of 
‘whose surrounding peaks are cloud and snow gatherers, will be: ; 
~ found to bear in the bowl of the basin, the drainage thereof. 
AG In Nevada with its average altitude of 4,500 feet, and its mountain. 
ranges rising from 6,000 to 11,000 feet above the level of the sea, the. 
weg existence of large springs, many of them highiy mineralized, is every- 
ait where apparent. - The attention of ranchmen and farmers in that State 
_ has been turned to the possibility of obtaining artesian water by well 
ie _ There are now some sixty-seven wells in Nevada, flowing from 
% Nie ial 60, 000 to 1,000,000 every twenty-four hours. The Board of Reclamation 
we Commissioners in that State, declare the possibility of reclaiming, by 
» means of such subterranean waters as will rise through wells or can be 
‘utilized from: springs, not less than from 6,000,000 to 8,000,000 acres of 
wale. land. In Nye County, whose climatic conditions are semi-tropi- 
te cal, itis asserted that artesian waters will be readily obtained and be 
f° Sf extremely valuable for reclamation purposes. If so, sugar, cotton, and 
other. semi-tropical products and fruits, will be raised there in abun- 
dance. Over a considerable portion of Arizona, though no artesian 
ih, i waters have yet been struck by the wells bored, there are reasonable 
ae ‘grounds: for believing that such will be the case, and that such supplies 
het! can be obtained after examination by competent geologists and engi-. 


“ 


Sahl neers. _ More than one lost or sunken river, like the Santa Cruz in south- 







which water lies so near to the surface as to create what the Mexican 
people call cienegas. In the San Simon Valley, for example, a broad — 
~ grassy table-land stretching for miles between two great ranges, water 
in large quantities can be found almost anywhere from 8 to 30 feet be- 

- low the surface. Crossing into southwestern New Mexico, and over its 

. high bench-land or mesa, at Deming. where two great continental rail-. 

p er . foads meet, and of which a few years ago, a creat lawyer declared dur- 
ing a land suit, that its “only proper inh: vbitants were horned toads 

sis and. scorpions,” ’there is now to be seen a large community with a pros- 
ie -perous town in its center, surrounded with eardens and fields, the irri- 
uh eg" gation of which is supplied froii wells bored to the depth of from 40 to 


bets 80 feet, the water being raised and distributed to the surface by means 
ae of wind: mill PHIODS- ° 

Be vet 

fe: ie CALIFORNIA ARTESIAN WELLS AND THEIR ECONOMIC VALUE. 


‘ he my California, however, prominently illustrates the extent of artesian 


nf 


\ water, and its economic value also. Mr. George I’. Weeks, of San Fran- 
, i S hingceee who, as a journalist, is constantly engaged i in gathering irrigation 
ia statistics and preparing them for publication, telegraphs as follows, 


irk under | date of July 14: 





ati 
‘ 8 hy ea There are upward of 3,000 artesian wells in California, irrigating from one-quarter 
a acre to 1, 000 acres each, They exist from San Diego to. Shasta County, and while 
ei their flow is not‘one-tenth utilized, probably 60, 000 acres are at present sery ed, 
Sallis ne Le development i in arid regions is almost aie a ; 


7 
t 







yng: Bs He eae 


= ern Arizona, is known to exist. There are large stretches of country in 
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'- State south therefrom. Tulare and Kern Counties offer interesting 
facts. The vast bulk of Mount Whitney towers over the Sierras to' thes 


or within distances down to 50 or 60 feet, the wells being from 100 to 200 feet deep. 


200 wells are already flowing ; 


_MInento and San Joaquin; Wie 


landscape engaged in pumping this water for the use of farm-yard and — 


_jand, the overflowing water being conducted in wooden flumes laterally, and dis- — 
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At present the developed basins of that State are— i a 
_ Those of the high altitude areas, such as that of Sierra County, 


Those of the great Central Valley, or intra-mountain "plain of Saer 


Those of the San francisco Bay region extending from the southern : Fi 
end of the bay, in a triangular shape down the coast to an apex at San ae? 
José ;* ; of Cae Bae 

Those of the coastal region south from San José with its table-lands, 
valleys, foot-hills; | ~ scab a 

Those of the extreme southern counties of Los Angeles, Orange, San 
Bernardino, and San Diego, including also the desert and plateau lands —_ 
of the Colorado Basin, the Mojava Desert, and the Antelope Valleys a 

_ Thousands of bored wells are in existence, the water of which rises . 
nearly to the surface, and myriads of wind-mills can be seen all over the 








field. A very considerable area, of which no direct record has been 


og 


made, now in use for garden and orchard purposes, is maintained in — » 
fertility by water drawn from this source. In the southern coast coun- aie 
ties these wells are very numerous. The drainage waters of the coast — . 
range are also tapped in the low rolling foot-hills by the enlarge- 
ment of the springs or the driving of small tunnels therein, The Cali- | eck 
fornia fruit-grower is just beginning to apprehend the importance of 
this supply. Two of the more important artesian belts known to the — 
world are found in the San Joaquin Valley and. in the counties of the 4:23 
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east thereof, forming the central point of that enormous range, and. 


sending down surface strata, and 80 to 100 inches of precipitation 
which annually falls upon its summit. The Swollen floods of the Kings an" 
Kern, and smaller streams in their turn supply the great canal sys- — 
tems of Kern and Tulare. Tulare Lake is fed from this source. The 
whole of that section of California’s great valley will doubtless be found 


when proper investigation is made to be underlaid with the same sup-. 


ply; and in a belt of country lying to the north and south of Tulare > 


—- f 
* Mr. Brainard, C. E., in a paper before the American Society of Civil Engineers 
(March, 1887), describes the basin. In a discussion before the American Society of 
Civil Engineers, consequent upon the reading of a valuable paper on “Irrigation,” « 
by Edward . Bates Dorsey, C. E., Henry A. Brainard, C. E., of California, spoke Of Wis 
irrigation by means of artesian wells, as follows: ni Hee aso 
“‘T have observed \* * * in asection of country of triangular shape, the base: ir. 





being the southern end of San Francisco Bay, and the apex a point a few miles south 


of the city of San José. Within this district artesian water rises from 2 to 20 feet | 


above the surface. The wells are from 4 to 7 inches in diameter, cased with iron,and 
capped at the top with regulating stop-cocks, or valves, by which the supply may be cae. 


‘entirely shut off. 


‘‘ Surrounding this district is still another, in which water rises to the surface only, _ are: 
‘‘In the artesian belt ‘proper’ the wells vary from 100 to 500 feet. One well irri- NE, 


gates from 10 to 25 acres of land. The wells are bored along the highest side ofthe 


Pa iy ‘4 4 

tributed as are any irrigation.” PRE Sit ee Sis : 
Mr. Brainard says that the water is used for gardens, small fruit orchards, alfalfa, «\/~ 4. 
and Jate or fodder-corn.. Where the water does not flow above the surface; pumps 
wre used, A small engine raises sufficient water each day to. irrigate 5 acres. On 
the once-a-week application plan, much used in that section, it will irrigate 35 
acres. According to Mr. Brainard, “the advantages of irrigation by artesian wells % 3 
are: Absolute control of the water as to the amount, and also as to the time whenit 






‘may be used. No complication (as to rights) carrarise. As artesian wells hava.smiwltngacay 
plied, there has been a reduction of head from 2 to 4 feet within the last twelve ni 
years,” Ke mig Sas eae os 
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- wells have already been bored.* 

th: of Tulare and in Kern County this belt or a similar one runs 
th and south for a distance of 50 miles and from 10 to 15 wide. In 
ec Tulare basin the average depth of forty of the principal wells is. 
39 Feet, and of the remainder about 300 feet. At that depth they are 


venty- -four hours is 200,000 gallons and the highest 3,000,000, while 
‘the average is about 1 600, 000. In the center of the tract, which con- 


inva 40 Aan in Teh eth and 50 in width, over one. > hundred flow. 


ates the strongest wells, an area of 18 by 14 miles, the total flow is es: 
timated at over 48, 000, 000 gallons per twenty-four hours. It is stated. 


the at 2. 400 gallons flowing continuously for the season of one hundred | 



















Ss will irrigate 1 acre of land. If the water from the wells producing 


aporation and percolation (which for well water is a large estimate), 


oe 0 could easily be supplied from this tract without pumping or other 
ch is a common feature of these wells, will give 5 acre feet every 


yen more remark ble. The able en gineers, who have been employed, 
Messrs. Haggin and Carr, owners of the great canal sys:em, estimate 
at the artesian underflow will cover the entire valley region, a tract 
ountry as large as Delaware and Rhode Island combined, and capable 
ustaining by agriculture a much greater population than those two 

es. ‘The average Kern County well will serve, it is estimated, one 
tion of 640 acres of land. If its continuous flow is properly stored, 

S Service can be made as high as 3,500 acres. If these estimates are, 
rrect, the Kern County artesian belt will becomeinits economic quality 





* Partial table of artesian wells in California. 
pepompied from *;Physical Data and Statistics,’ State engineer’s office, 1889. ] 





CENTRAL VALLEY. . 
Ae of Dene ob wells above Average Total flow 
i a ; ; Diameter | flow in gal-| in gallons 
_ Counties. wi meee ' of casing. | lons per per) 
‘ TP oaréak uy ichoet 24 hours. | 24 hours. 
. Feet. Feet. Inches. 

Male aicin aici ae ele wie ale é 12 920 1, 250 ah 315, 000 | a2, 5°8, 000 
aici ae og Ose o'a/a 19 270 1, 000 7 101,300 | 61,178,800 
OSE RM 86 127 675 7 70,800 | ¢2, 768, 000 
ee ie eS neale ie » 101 214 928 7 to 10 442, 450 | d28, 810, 000 

tinal eae aie Wave , 24 150 910 6: tOly 7 150,400 | 3, 105, 900 
eee Li SAS ee serra 36 180 630 00.9 790,150 | 6, 562, 600 
6H TOR oc Se wee set eek uae hae x8 


Se SAN NY Sa 19 60 |‘ 2,160 


The flow pf. twelve not given. (e) The flow of six not given. (j) The flow of seven not given. 


SOUTHERN COAST VALLEYS. 
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SESS RENT ENTE ge a 407 40 | 416 13 to 7 32, 150. | a12, 992, 504 
pee sivbad sainare . 40 40 _ 264 7 511,,950 | 69, 095, 900 
he flow'o Gvasidtyed and ninety- -eight wells is not given. These may be Ahad with fair-" 


to give enough flow to warrant an. estimate of 24,000,000 gallons for each twenty- -four iN for 
le fo d and seven oper ted, iP) The e flow of eight not Bx eNe . 


Wow was properly stored, it would, allowing the loss of one-third by 


enty. -four hours and serve 350 acres of land, The Kern County belt. 


aa age of three wells not given. (6) The flow of five not given. (ec) The flow of eight not given, 7 


hanical means of lifting. A flow ef 6 inches over an 8-inch casing; — 


second important in the world. So strong is the flow when the ar: _ 


sidered to possess the best and strongest flow. The lowest flow for — 


“8 at least 42,000 acres of land. There are now from 10,000 to 
0 acres served by the Tulare County wells, Of 40-acre farms, 


_ probably in the same region 500 or more bored wells, the water of which, * 


are about forty of these great wells within a radius of 10 miles, noneof 
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- tesian Eee is struck that the Parmiees find it difficult to control the: ts ; : 


ee 
wer 


same. Re ea 
In the upper part of Kern County, just BOUEH of Tulare Lake, the ere. ee 


au : 











which yields less than 1,000,000 gallons per day. The twelve ise 
whose flow ranges from 1,200,000 to 2,500,000 gallons, give a total flow D : 
each twenty-four hours of 23 600, 000 gallons, which will serve at least. 
20,000 acres. The temperature of this water is almost uniform, being — 
about 7 (1 Kahr. both winter and summer. The average depth of the ohne Ae UR 
or northern wells is about 350 feet, ranging from 250 to 460 feet.. Kilse- en Bee 
where the range is from 325 to 1 000 feet in depth, the cost running ~ ‘y ce 
from $500 to $3,000 and averaging ‘about $1,400 each. The first of these — Miss 
wells was bored about twelve years since. "Their use has been largely 
confined to the cultivation of alfalfa and other cattle feed. There are. 


4 








derived from stratum near the surface, does not rise thereto but is lifted — 
above it by mechanical means. Perhaps the most remarkable well from 4 
the stand-point of economics is one in the neighborhood of Deland, in’ 
the eastern part of the foot-hills regions of Kern County. It.is located — 


on the southeast quarter of section 4, township 25 south, range 25 east a ie . see 


held at from $10 to $40 is now salable at from $200 to $500 per acre... 


and for several years has flowed steadily to the amount of 2,500 000 









gallons per day. It feeds an irrigation ditch of many miles i in length. . 
and of considerable depth and width, which has the appearance of ah | 
small river. Kern County has been controlled chiefly by large land — 
owners, whose interest now compels the adoption of the colony or small 
holdings system. With the increase of this form of settlement there | 
will come a rapid exploitation of the underflow water supply, and more 
specially that the surface canal system, which has been created at the 
expense of several millions of dollars, will probably for some time re-— ans rit 
main in private hands to be used as a means of obtaining a large rental — us 
income. Prosperity on the part of the settlers will compel them to seek — a 
independence from this control, and as a result the great ar tesian un 2 a 3 
derflow will be rapidly utilized. } ie etn 


WHY THE SUPPLY SHOULD BE BOTH PERIODIC AND PERMANENT. 
has An eeles and San Bernardino Counties have made great progiond 
in the development of artesian waters. The stratum below the allu- | 
vium or surface soils is largely composed of glacial drift, coarse gravel, 
bowlders, clay, rocks, ete., that have been loosely forced down i in enor. 
mous masses by the movement of glaciers. The drainage of the sur- 
rounding ranges finds its way into this loose drift, and as the byaeaee x i 
Static pressure is necessarily great, the drainage sheet moving. with — ix 
slow momentum to the sea becomes at once, whenever tapped, an artesian 
flow of great force. ‘There are several hundred springs in the eastern i 2. a 
and southern portions of Los Angeles County and in the valley of Santa — ae < 
Ana; in fact, a great portion of the enormously valuable horticultural CAEN 
region of that county is supplied with the water it needs from this 
underground sheet. The value of such supplies, with the works by Re 
which “they are utilized, runs into millions of dollars. In San Bernar-— ® 
dino County the artesian basin supply forms one of the first, if not a is 
most important source of irrigation. In the San Bernardino basin: 3 
proper, conveyed by the drainage of the mountain range so SO 
there are not less than 2,000 flowing wells in operation. - Land formerly 
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The use of such wells is comparatively recent, At first say were Bas 


























ly that hate: was. an alarming Géoredee in the stipply. The 
ue the care which followed is to “establish the existence of peri- 
The wells increase and diminish in their flow with season- 
regularity, the melting of the snows of the mountain ranges fill- 
the stratum from which the supply is derived. Asa consequences, 


_ 


‘Sections of southern California, where wells are atilized for horti- 


ate property, but in the arid region the source from which this supply is 
ie rived, must be under public control. The local body, State, county, 
Tr eee district, as the case nay, be, must bberetore EileN 2 © power to 


nin all probability to supply the suena 


are now over 2 2,000 tli wells. A oe record of mies 36 Se 














. Location. 
Rost Meter at a <a AS Remarks. ; hat 
See. | ‘Tp. R. Meridian. 
-) $329, 86 9 | 2S. | 8W. S. B. M. | Soft, cool water found in heavy gravel, 
about 170 feet- 
854.40 3°) 284 8 W: S. B. M. | Soft, cooi water found in heavy gravel, 
: about 360 feet. 
1, 039.665; 13 |28S. | 8 W. S. B.M. | Soft, cool water found in heavy gravel, 
about 260 feet. 
478,16 7A aN id Oe S. B. M. | Soft, coo) water found in heavy gravel, 
= : j about 300 feet. 
1, 917. 50 4/28. |8Ww. S. B. M. | Soft, cool water found in heavy gravel, 
about 360 feet. 
2,375.00 | 383 118. | 8W. S.B. M. | Tools Ce at about 600 feet and wellaban- 
done 
877. 20 Meth 2a TW S. B. M. | Struck impenetrable bowlder at 100 feet . 
and well abandoned, 
469.35 | 17 | 28. | 7 W. S. B. M. | Still unfinished. 
935. 63 4/28. | 8W. S. B. M. | Flows over 40 inches choice water, about 
300 feet. 
1, 067. 32 4 }28. | 8W. S. B. M. en over 40 inches (near No. 9), about 
afew} ; 300 feet. 


Bwine t to the ae of the stratum the cost of sinking such wells as 
uhese on the Chino Ranch is no evidence of the cost of the labor em- 
ployed, though it- may be of the pipe and casing used. The bowlder 
eter of the stratum is such that a well of 500 feet in depth will 


cost no more than one of 100 feet. Two of the best wells on the 


3 cost but $125 a piece. 

6 most important single use of wells in San Bernardino County, 
| ver, , is that of the Arlington Heights addition to the famous hiv- 
de colony. Matthew Gage, the owner of the said land, purchased 
)0. acres in the, valley of the Santa Ana River, ranging on both sides 
sunk thereon aes EW: artesian wells at a depth of 150 to 
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sity iS creating rules and Rrontauans by which Lis flow is turned | 
Echoes of San Bernardino and other eaten of the fruit- erow: oh 


ltural purposes, shows the need of maintaining public or community 
upervi sion over the sources of supply. The well- bore is usually pri- 


In aan California, 


sunk to 102 feet each, have a strong flow in a 2-inch casing, and 
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500 feet. The water of these wells flows fo and is stored ina a isto eae 
distributary canals. Mr. Gage has reclaimed from the elevated ae ow 
land lying above Riverside 2, 430 acres, now under orange and raisin 
cultivation. Each acre of this land will sell at from $200 to $500. Tn 
an examination by Prof. E. W. Hilgard, of the University of Californians c 
perhaps the best authority in America on the relations of the soils: and — 
water to irrigation and cultivation, some deductions are published ri > 
bearing upon the degree of interdependence found in such wells. Pro- _ 
fessor Hilgard finds that the nature of the sub-strata of the valley 
wherein the wells are bored to be entirely favorable to the permanenee “y 
of the supply. After describing this sub-strata, and the sources of ov 
water which flows through it, Professor Hilgard says: Mas ae 

What we now see happening during the rainy season at the mouths of the.¢ cations: oe , 
has happened from time immemorial; the original depths of the San Bernardino Val- ~~ 
ley has been filled up to within 20 or 30 feet of the present surface, with just such ne 
masses as we now find surrounding the mouths of the cafions; this immense mass is — Su 


filled with water, annually replenished during the flood season by the absorption a ele ie 
a portion of the water, issuing from the mountain, the rest passing directly to ah 


Bea. fy Wve 
The Santa Ana River issues from its cation about 12 miles above the head of the va 
Gage Canal. By barometric measurement it descends about 700 feet in that dis- > Pay 


tance, while Mill Creek issues several hundred feet higher still. The water absorbed _ 
by the gravelly masses and afterwards confin« d between successive clay sheets, might 
at the head gate in a well 200 feet deep, be under nearly 1,000 feet of pressure from eee 
the head of the valley. No such degree of pressure can, however, manifest itself be-. — 
cause of the enormous friction opposed to any movement, and doubtless also because 
of a steady though slow seepage towards the sea, which relieves it below. It is this i Ais 
steadily moving “column that the artesian auger intercepts and taps; and the ques- 
tion naturally presents itself whether and to what extent bore holes made in the — a 
lower part of the valley would be likely to deplete those located higher up as ‘would? 
mrdinarily be expected. 
While in the absence of more exact data, a close calculation in the premises is ‘not 
possible, the observations made in regard to the effect of wells and groups of wells 
upon each other’s flow suffices to show that such depletion is not at all likely to hap- — ; 
pen; on the contrary, under existing conditions, it is probable that the bore holes | ; Wy 
tapping the slowly-moving column higher up the valley will, when tapping the same — ie 
water-bearing stratum, have somewhat the advantages of those located lower down. 
But as the latter are more likely to reach the lower portions of the water-bearing — 
mass, and as the extent of that mass is so great, it is not/likely that the calls made 
‘upon the great stock will for some time to come be such as to create serious interfer- ‘ 
ence. This conclusion is the more probable, as in the case of any material lowering — ME 
of the water level at the head of the valley, the absorption during the flood time neg 
would doubtless be increased in a certain ratio to that lower level, and a larger pro- 
portion of flood waters would be stored instead of rushing uselessly to the sea. To .. 
some extent, therefore, the increased demand would doubtless be offset by an a a 
creased supply. he 
a a 


\ yo) 


THE WORLD'S USE OF ARTESIAN WELLS. tok ae 


The modern methods of boring for artesian water did not come into Na 
existence until the beginning of the present century. The French So- | 
ciety for the Encouragement of Agriculture, in 1818, was the first mover 
in that direction, and since then the improvement has been most rapid. 
The Chinese still pursue the ancient method of percussion in the boring ~_ 
of artesian wells, and they have followed it for more than three thou- The i 
sand years. The utilization of under-ground water is a leading fact in ee 
the history of oriental regions, and its importance can be realized by? ¢ 
an illustration from one country alone: The plateau, or high table long ie i 
region, which forms the greater portion of the peninsula of Arabia is — 
without a single perennial stream or body of surface water. A popu- Br % ee 
lation of 12 ,000, 000 resides therein; large quantities of wheat, durra, iii 
barley, millet, beans and tropical fruits are grown on this high, appar: rae Ave 
ently dry, sterile gaint Ni mety Se cent. of the water supplys which Ve 
| ete end Ae gees. 
» ‘ Repo oti res ae reuse ; “1 Caan 
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eur Ut the surface of the mail some rot them to a pean leviti) par eA Gavel with 
e timber or clay; into which the water pours by seepage or percolation 

_ from the surrounding earth, and is then drawn to ‘the surface by the 
old- fashioned wheel and bucket the power of which is*turnished by 


little known to the traveler. Palgrave and others, who have visited 
‘ them, speak of the comparative comfort and prosperity they enjoy. 
aN ~ They are among the most intelligent and moral of their faith. That a 
ie: much more abundant life was once seen than now exists, is evidenced 

by the remains of great cities which have been found. Inthe southern 
ie ~ portion of the peninsula, and approaching the Indian Ocean, springs 
abound, the water of which is drawn off into tanks, or wells, as they 
are. called. They are thus kept from loss by evaporation; to be dis- 
_ tributed by means of well-sweeps to the thirsty soil. In a more north- 

erly portion, the only supply comes from cisterns in which the winter 
0 torrents are stored. ‘he striking fact in all of Central Arabia, how 
see ever, is that of under ground supply. Throughout the eastern part of 
: Ah Oman, on the Persian Gulf, and especially in the villages of Kaseen, 
pa. an illustration of the character of these supplies, it may be stated 


ae that there are 40 wells, the flow from which maintains a population of 
hae 


~ between 25,000 and 30,000 persons. The depth of these under-ground 
_ suppl ies ranges from 15 to 200 feet. 








um a, EAST INDIAN IRRIGATION BY WELLS. 
‘In British India the system of irrigation by wells is car ried on most 


a India, some years since, placed the area of cultivated land at 200,000,000 
ee acres, of which 28,000,000 acres were cultivated by irrigation. Ot this 
mi en total, about 12.000, 000 acres were served by water drawn from wells, 

ae and generally by man- -power, it being found that the use of the mot 
Ass or bullock-well is too costly for that country of cheap human labor. 
we _ The general verdict among engineers and practic: ul administrative offi- 
 cials is that the land irrigated by well-water is more economi cally 
_ a , fas ved than that irrigated by water from canals. Canal-water is, how- 

- ever, more fertilizing, having been exposed to the sun. The wate of 
‘water in canal use has been found to be so great in many portions of 
~ India that the engineers have commenced ‘the work of low ering the 





ai an canals, so as to compel the lift and_distribution of water by mechanical 


, 
at means. This results in greater economy in its use. The 12,000,000 
2 a acres spoken of as supplied by well-water include, in the main, only the 
+ i tributary to Great Britain, the number of wells and village tanks, which 
oe ‘are usually large excavations designed to secure the seepage and un- 
__ derflow water, and of the drainage of elevated ground in the neighbor- 
Pas hood, is much greater. It has been estimated that the area covered in 
aged the Indian peninsula by wellirrigation is not less than 20,000,000 acres. 
re ae From accessible statistics of eleven districts, inc luding Madras and the 
a ‘Punjab, allowing 10 acres for each well, 392,593 are reported, serving 
hades ,925,930 ¢ acres. The British Government, since the famine period, has 
4 e given great encouragement and attention to the system of village wells 
- and community tanks, allowing bounties for their protection, and pro- 
ie viding careful regulations for their maintenance. They have found it 
ae eaper and wiser to assist in securing a permanent supply of water so 


i 8 to A PTEVERS, ene he to. Apert the people after the famine comes. 





camels or asses. The Mohamedan population of this peninsula is but. 


et tecively. Sir James Strachey, in his great work on the Finances of — 


- provinces directly under British administration. In the native states. 
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ASIATIG USE OF UNDER-GROUND SUPPLIES. Oa 
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In Sind, Beloochistan, Cashmere, Afghanistan, papas (e aspochalel t . BTS Th: 
Plateau of the Iran region), Ohinese Turkestan, and in Russian Turkes-- ae 
tan, under-ground waters and their restoration to the surface by gravity ait . 
or lifting have always played a most important part. A vast sy stem ae 
of under-ground conduits exists throughont the regions named ene at 

cially in Persia, that are designed to carry the drainage waters of the  —— ~ 
foot-hills regions for long distances until they debouche upon the less ele: Ui 
vated plains below. So enormous is this supply, that vast populations — oy Dy ty 
have, for many centuries past, beet supported from the fields thats Meio 
were quickened by the application of such waters. The proofs of their — and 
enormous extent are found throughout the whole of Central Asia—the — . wie 
great plateau and hill country which belongs to the Himalayan system. a py 
It has been suggested by observers travelin g through Persia and else 
where that these karnaks or under-ground conduits have the effect. of 
desiccating the soil above the area of their influence as they pass from mer 
foot-hills to the plains. This, if true, is probably due to the clumsy — Le 
character of the system, and not at all to the endeavor to secure the idee 
utilization of the under-ground drainage waters. As an illustration of oi 
the nature of the subterranean water-supply, the evidence of Civil En- 2 
gineer J. W. Barns, a former member of the Bombay public works de- nal ey a3 
partment, who was stationed some years since in Beloochistan and thes ces 


hill district of western Sind, may be taken. He says: He = cS 
Thad long entertained the idea that subterranean water existed in certain localities _ sf a 5 
in the hills « capable of overilowing through artesian borings, if they were made, and — es 


in 1885—86, I determined, after a critical ‘examination, to give this mode of obtaltioay is ae iat 
water a trial. ‘ ha 
Mr. Barns’s labors were commenced about 8 miles northeast of Kan NEE TUNE 
rachee, and in the course of a few weeks he was able to pierce the first 
water-bearing stratum, ‘‘when the water rushed up and overflowed the — 
surface, continuing without intermission to flow to this day. The tem- es 
perature of the water is 83 Fah.” Though slightly brackish, itis useful 
for irrigation. Mr. Barns regards the large springs which abound 1 tn!) ih 
the district wherein he worked as proceeding from the same sourcéas 
the artesian supply. At a lower depth he expected a larger and purer’ — ve 
yield, and suggests a continuance of boring to the tertiary strata. This eae 
is the Same which our geologists reported as underlying western Ne- — a y 
braska and Kansas. The description of the region in which Mr. Barns _ 
_ worked, climatic considerations aside, bears a ‘striking parallel to the — a 
southeastern porton of New Mexico, in which there is a great spring — 
section continuing south and east into the lower part of the Panhandle na es iy 
and other sections of Texas. Mr. Barns says in relation to the gone iy ii of 


subject of subterranean supply: font ¥ 
In dealing with this question, we start with the absolute certainty that wherever | or 
“water is found inland, whether in the shape of springs or rivulets, it has but one ae, 
origin, namely, the supply from the clouds in the form of rain and snow. We are in | eR TA ts 
the. habit, because some large portion of those zones just beyond the tropics contains Ae 
vast deserts, and have no rivers draining toward the ocean, of assuming that there”) 2 \0y. 
is literally no rain-fall; but it is a mistake ; even the Sind, which is spoken of as oa 
‘being destitute of rain, "has gauged a rain- fall of forty inches in some i in three ee iy 
months, and averages, I believe, “four inches per annum. to ae ae 


The value of local irrigation is shown by the Indian revenue reports: i me 

ate land irrigated by “wells in the Madras Presidency, being about — ae 
2,000,000 acres in extent, yields a revenue of £1,500,000 sterling, OF: tes 

87, 500, 000, against the $10,000,000 derived from 25, 000,000 acres of non- ae 


nee 


irr igated farm land. In one case the land revenue or rent is $6. 75 per, te 
N 
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aT e, ioainit 30. 50 per acre in the other. The intrinsic or market value 
of crops from irrigated lands will average $8,5\) per acre as against $2.50 
in the non- ‘irrigated. The latter depends entirely upon the local rain-fall. 
‘ ea is a fair estimate that there are in the world to-day at least 
~ 200,000,000 persons depending solely for their food upon areas irrigated 

¥y water drawn in the most primitive manner from underground sources 

in the form of wells, springs, or drainage conduits, such as have been 
ri _ referred to as existing in central Asia and Persia. An examination of - 
- the records, habits, and customs of the communities so supplied will 
show an elaborate system of care and maintenance. The countries in 

- which this system has been most widely obtained have in past centuries — 
? - been more highly civilized and have borne a large share in the ancient — 
_ history of the world. They have not failed to maintain their position 
wy reason of the failure of the water supply, but because of the ravages 


5 > 


: - devastated and destroyed their fields and works. In the past history 
Ss of this vast portion of the world the peopleof whole States have been 
es _ swept. out of existence. The constant and unchanging tendency of 
asst? ‘climatic aridity has conquered the ameliorations produced by human 
ot industry , filled up the conduits, choked the wells, destroyed the surface 
oan and from want of the cultivation theretofore existing produced | 

a and intensified the vast desolation which now exists over such large 
areas. The re-establishment of the irrigating works and the conserva- 


ya" ; Yes tion of the water supplies required therefor, will quite certainly restore — 


___+- enormous portions of these great areas to the use of man. If such 
ih i things can be done under the tropical sun they will certainJy be achieved 

_ in our more favorable climatic conditions and through the quickening 
5 3 activity of the mechanical and inventive genius of our people. 


er. 


Se ae AUSTRALIAN INVESTIGATIONS AND EXPENDITURES. 


ef ~The British colonies of New South Wales, Victoria, South Australia, 


os other subterranean waters. Considerable sums have already been 
aE expended directly by these colonial governments in boring for well 
¢ pd water and in the construction of tanks to store the waters of percola- 
+ - tion. Bounties are given in aid of private enterprise, and “trust” 
ie _ organizations have been framed to enable the “shire” or county author- 
- ities to issue bonds, construct works, bore wells, store water, and pro-. 
- st vide for their conservation and distribution. Besides the direct en- 
5 of 5 ‘couragements, these Australian colonies annually expend large sums of 
ae 2 “money in investigation and in the publication of the results of the same. 
a The irrigation reports of New South Wales and Victoria are among 
| ie, the best and most instructive issued in the world. It is said by one of 
the scientists employed, by the colony of New South Wales that 1 inch of 

* i. rain over the whole colony at the right time is worth a million of money; 
sais _thatis, $5,000,000 of our money of account. The average annual rainfall 
oe Fis for that colony i is given for a period of fifteen years at 23.08 inches. The 
_~__- €yaporation in 1888, as gauged at nine stations, averaged 47. 72 inches, 
4 roe the. largest annual ‘loss known since observations have been taken. 
_ Other and interesting investigations relate to loss by drainage, and the 
conclusions reached are striking. Lake George is an important body 
eS of interior water. The water-shed area is twelve times that of the lake 
proper. The gauges in use show that on the occasion of a great raip- 
At storm the lake waters arose exactly 11} inches. Of this 8 inches were 
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Ea of war, the extent and proofs whereof are seen on all sides, which hav Cy. 


_ and Queensland are actively interested in the problems of artesian or 


eee to ae rain- fall; the balance being drainage. If the fall of 
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the whole area had been conserved, the lake would have risen 96 inches. 


As it was the observations show an immediate loss by drainage of 845 — 
inches.’ This proves a natural conservation into the lake through per- 


colation of but 33 inches of the total precipitation. In the Darling — 
River basin the drainage conservation during the wettest year of ob- 
servations amounts to but 2.33 per cent. of the total rain-fall on 4fs 


surface. These facts justify a belief in the enormous extent of exist-_ 


. ing and continuous underground supplies of waters to be made avail- 


able for arable and pastoral irrigation. Several thousand flowing and): 
rising wells are mentioned, and their use is given in the colonial reports. 


‘RECLAMATION OF THE ALGERIAN SAHARA BY WELLS. 


But the most remarkable example of reclamation by means of artesian ty 
well water is found in the desert provinces or departments of Algeria — 
_under the French rule. The area, officially given, of French Algeria | 


is 184,465 square miles, The outlying portion is put at 135,000 square 


mniles. In this total of over 329,415 square miles one half belongs tothe 
Sahara ordesert. The European population in 1887 was about 250,000; 
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the natives and naturalized were 3,323,549, making a total of 3,5 8,549, ae 


Cultivation by the means of flowing well-waters has been sedulously 
fostered by the French Colonial Government for both political and 


economic reasons. Such wells as a means of reclamation began sys- — 


tematically to be bored in 1857, the French engineer, M. Jus, having 


demonstrated in 1856 that the desert was endowed with large supplies 


of underground water. The total number of wells that have been bored Fass 


since that datein the departments of Algiers, Oran, and Constantine is 


Stated at 13,135. These wells range from 75 to 400 feet in depth, and 


the low pressure common tothe majority of them forces the water over 
the small bored casings to a distance of about 2 feet above the ground. 
The waters are then collected in small ditches, which convey them to 


the vineyards, date trees, and fields of durra, millet, wheat, ete., which 


comprise the chief products. In all, about 12,000,000 acres have been 


reclaimed in this way. The government bores are at least one-tenth mike 


of the whole number. 


The total flow of 100 of these wells in the desert south of Constan- ei 
tine is given at 33,016,000 cubic gallons; that is, about 120,000 acre feet — 


per year. As an illustration of the reclamation brought about by this 


well irrigation, the following figures from a report made in 1885 will be | 


of value, but they relate solely to the cultivation of the grape for wine- 


making purposes. In the province of Algeria there are 60,322 acres; ; 
in Constantine, 25,021 acres; in Oran, 26,114. Under this Species of _ 


cultivation Algeria is becoming a great wine-growing country. It sent 
to France during eleven months of 1886, 10,513,966 gallons of wine, 


and of cider in the same year, 219,277,124 gallons were made. The — 
date palm is the largest product of the desert oases proper. The total . 
area under colonization or settled occupation in 1887 is given at. - 


49,400,000 acres; under cultivation by irrigation in wheat, barley, oats, 
vines, olives, dates, tobacco, ete., at 17,041,134. The forest plantations 
cover 5,000,000 acres. Mons. G. Rolland, in the Revue Scientifique of 
June, 1886, says in relation to the province of L’Oued Rir: af 


Within thirty years the oases (reclaimed by wells) have increased in value five- 


fold; the condition of the natives has been improved, together with the complete 
pacification of the seuthern part of Algiers, and the population has more than 
doubled. These oases are composed principally of forests of date palms, the shade. 
of which shelters the growth of their grapes. Without irrigation it would be im-- 


possible for the earth to yield anything, even the date palms would not produce fruit.» 
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pats 1@ manner Bay sevens Yaris according to the nature of the water obtained. 
_ There are several kinds of oases, viz: those of the rivers, those with common we ls, 
oe ‘those with springs, and others with artesian wells; all of which kinds are combined 
at times in the same area. he river oases are fovnd easily in the dry bed of the: 
oI Oued, and the sunken waters of the stream are brought to the surtace by excavation 
_ and boring. This supply comes from the ‘‘ Mountains of the North.” ‘The usnally 
_ dry streams become torrential at the spring season. Water is very scarce in summer © 
Rs and the oases suffer unless reservoirs have been made by means of dams. 
__ The common wells of the Algerian Sahara are qaite numerous, especially in the 
_ center of the region, but the prosperous sections are those regions which are supplied 
_ by artesian waters. It is not necessary that these waters should gush or flow above 
_ ground, for in some parts of the Sahara and the province of Coustantine there is 
~ found a sheet of water reached from the surface at a depth of from 10 to 20 feet be-- 
_ ‘neath. When tapped this supply rises rapidly. The area in which it is foundisclose 
____to, and sometimes below, sea-level. The very gardens and vineyards that are eulti- 
se vated by this supply are lodged in little cavities dug out of the soil between the sand | ’ 
+ dunes that cover the larger portion of the Souf region... By this means the palm roots 
itself in the watery bed found below, thus obtaining a constant though moderate 
_. ‘humidity. The earth dug out fornis a barrier around each of these little gardens, 
_ against which the sand accumulates, protecting the palms from being overwhelmed, 
and making at the same time a curious feature of the landscape, as their green plumes 
seem often on a level with the ordinary surface. Under these conditions the palm 
comes to perfect maturity. Many thousand acres are reclaimed in this way. In the 
- | artesian regions proper the water gushes forth with a small, but steady and perma- 
nent flow. The manner of ‘using it in all sections is to distribute it in proper chan 
_ © nels, it being constant at all seasonsef the year. Within afew years past this system 
of artesian waters and distribution has penetrated eastward into the Sahara of Tunis, 
___ and considerable areas are there under cultivation by this method. A remarkable 
fact in the development of this supply is the enormous increase which has resulted 
3 ae from the systematic boring of wells and the distribution of waters. So large is the 
____- supply in some parts that colmotage—that is, draining with irrigation—is necessarily i 
__ practiced to insure the security of the crops and the health of the inhabitants. The. 
-. Sahara regions of southern Algeria and Tunis possess immense basins of artesian = 


S47 water, no doubt with high pressure, and flowing therefore with considerable force. 
- _ The waters found are usually soft and potable, their temperature ranging as high as 


70°. Tothe north and west of Constantine, there is an enormous springs region, among 
_. which may be reckoned the sources of the Zab, forty-two in number. In L’Oned Rir, 
wpa eas Snowe} referred to, the united discharge of these artesian wells amounts to 34,346,000,- 


Pf PLGA 00 gallons a year, or 213,714 gallons per minute. At the time of the French conquest — 
of this region the condition of these oases was most lamentable. Cultivation was fading 


__ away from want of water, many of these oases had disappeared entirely under the 
4 Ti os Feet : ? i ‘ 
Ge _ sand clouds which are constantly blown across the surface of the Sahara, but now 


» _—_—— they are well cultivated. 
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the Ege eT hb conservation of water by the Algerian system of well-boring and storage is 
abe strikingly illustrated by the following table of annual use and waste in acre-feet, 


eee (325,729 gallons of water per acre, or 1 cubic foot upon the surface of an acre of 
_.___ land) at the village of Saint-Denis du Sig, near the River Maherru: 
pat mh Fe > i 

no a aaa 




















* Waters Not : 
i Date. utilized. utilized. — 
A: Acre-feet | Acre-feet. Py 
© 1863. -- 2-2 12 e eee la ee eee cee Papi <tasiaas c6Wote paabeng a anansss Genny , 301 2, 397 
IE ue et ede ee is ok Ye babe wmabeeonsx sd pen sho heccpae- 8, 893 5, 955 
ee os os eens aces da eee Sees oes abl yes 5 ys ante 7 235 33, 410 
Ie ys St, EN ibe es Jo Sele sewedsdadsceodewsenceencsneot 10485 oo ee : 
ig 3867 eS Se a es oe lc ccc caste bp ema era cwdascsesccveceess vensqnse asic 451 eee ees 
SRE eet Pe oe So coe sews eben cma comeecineduwadacctwwecesecen es sesewen- 13, 594 7, 489 
Lene SESS eae ae Shea kecopade arenes ni has and Babee 10, 757 6, 106 
RSS SS es D0 ta ve dens csenessaceds duance'sidnchevenarsre 10, 250 3, 644 
I ee DT on oa olan dwg cp dorm ocanee see cte pe cbre doseendcauees- 11, 578 10, 250 
IE nr ONO ee oo Sa, woghcesbosedceon ds cwathaaWaenne? 16, 485 18,385 
ate Totsl.2s~<.sc-.- “  igcatica® udp a pA EBM ese RA PLP 112, 139 87, 636 
oh) a 
ae mF oe mA j 
_ he first well was sunk in June, 1856. When the water poured forth it yielded x: 
* 


4,000 liters, or 1,040 gallons, per minute, and it was named the “‘ Fountain of Peace.” 


- In 1885 there were 114 deep artesian wells bored by the French Government in that 

province. . From 492 other wells in the same region the united discharge is 268,698 

_ liters, or 69,861 gallons, per minute. The Government wells, some of which have been 
MS (ons Aa a i tie \ . 
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years’ growth. The annual value of such production exceeds $500,000, and the en'ire 


of colonization, which they are gradually extending southward, taking in areas thie ani ‘i 


The drainage of these mountains, now denuded of timber, comes down 


find such a supply. The existence thereof points to the possibility, in- a 


~ They will do this if the conditions are fully made clear to the common 


jn such regions within our own territory, as the Colorado, the Mojave, ©” 
- and the Antelope deserts in California, as well as other desert basins — 


improved form returning to the practices of the Moors. In Italy a oreat. 200% 
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in use for thirty years, have never decreased in their discharge ; on the contrary, there 
is a rapdd increase in the total water supply. In the Department L’Oned Rir these =» . | 





-Gwells have been the means of reclaiming forty-three oases, which have about 520,000 


. 
date-palms in full bearing, 100,000 other frnit-trees, and 140,000 date-trees of seven oe 
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vncrease in value has not been less than fivefold. Since the commencement of the = 
artesian waters exploitation the French Government has organized an extensive plan AD 


have been regarded heretofore as purely desert in character. By so doing they con bya eae a 


- thenomadic tribes about them, create new oases, and make settlements where nothing | avs 
but waste existed.* Se ee 
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WHY SUCH UNDER-GROUND SUPPLIES EXIST. «iy, eae a ie oy 


The explanation of the Algerian supplies is very simple. About the Aaa 
desert rise precipitous mountain ranges, towering to a great altitude. © | ~~ 





with great torrential force, disappearing in the sandy regions below. | 
Where the water collects in basins at the foot of the mountains it soon 


‘ 


evaporates under the influence of the summer heat. Disappearing be- — 





Sa 


-Jow the sand, these waters give birth to subterranean sheets of water, 
which, according to the place from which they flow, and the hydro- 
static pressure to which they are subjected, have more or less forceon 





being tapped and rising to the surface. The utilization of the Alge- Raye 
rian underflow offers a remarkable illustration of the great importance = ~ > 
of such waters in their economic tse. It would be to a majority of hy- > 
draulic engineers and geologists a most unlikely place in which to Poet 





deed the strong probability, of our also finding abundant subwaters Rar 


elsewhere found. ‘ 5 us PANN ia 

There are other proofs to be given of the existence in enormous volume —— i 
and body of the waters of drainage, seepage, and percolation through- WO 
out the known world. There is abundant proof also of their use and 
value in agriculture and horticulture, for power and domestic purposes, — moive’ 
Spain, for example, has within the present generation developedalarge = 7 
artesian supply, using the same for farm cultivation, thereby in a more ~ 
area is influenced and aided by artesian waters. So also in Belgium, 
France, and Great Britain. Nowhere, indeed, have these subterranean _ me 
waters, in some form or another, been a failure. Their development, 
then, is a matter of greatimportance. Whensuccesstul they will bring | 
the life-giving fluid to the earth’s surface and quicken it into fertility. — hak 





understanding, under circumstances sure to render co-operation BAS y, ss eet 














and results somewhat uncostly. a) ee ae 
| 1 EnnEIaSunnne 9 ee 
*The following table gives the total (1887) of flowing and rising wells in Algiers’ “9 Seg 
and their cost: : 5 Raa 
’ \ : ‘ ee Aes 
+ pat d ayers aaa 

Artesian iE. 

' a Cost of bonny 

Tyagh tg ats ody construction. . ; Sa as 
WA gers, (seins ete eh auiek Ie he 6, 128 | $16, 280, 861. 20 ‘aby We ane 
OTA a a's ha teaniveeepe ommneine 4,384 | . 15, 062, 408. 80 ; nS saa aa 

Constantine.....-.---..+--5--- 2,623 | 13, 773, 210.40.) whe RO aS 

Matal heswrcisae ae 18,135; |': 45, 116, 480/40 09) 1) 7.0) aa a 
Nn OUT SEINE INTE oY } a or: laf % aa 
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CONCLUSION AND ACCOMPANYING REPORTS. 









The provision of law under which the artesian wells investigation 
as been carried on distinetly and affirmatively directs that “nothin by 
: Pawercin (contained) shall commit the Government to any plan of irriga- 
tion or the censtruction of works thereunder.” In strict accordance 
Le with your instructions, and in obedience to both letter and spirit of law, 
y He this work has been carried on. No attempt has been made to support 

or find -‘any plan of irrigation.” No expenditure could have been made | 
ye - for “construction works,” and not a thought even has been given thereto. 

‘The object was to obtain information, and every energy has been strained 
ee in that direction and to assure the fall reliability of the same. A con- 
ee siderable amount of correlative data has been of necessity secured in 
the work assigned to the gentlemen engaged in the investigation. This 
oe data has prov ved very useful in the preparation of the accompanying 

_  Teporis, and much of it will be embodied in a suplementary report 
ros ge ealled for by a resolution of the United States Senate. Whatever con- 


hy Spt: ‘clusions may be reached as to the need or otherwise of further legisla. 
| ae " tion, this may be fairly said, that the facts presented fully justify present 
ie "expenditures, and demand, because of their weight and importance, a 
am _ full and serious eon sideration of the grave legislative, economic, hydro- 
ne logic and other physical problems involved. They vitally relate to the 
~ present and future administration of a large section of our public do- 
_ main; they are intimately connected with the industrial security of a 
Saree and growing population, and they greatly concern the conserva- | 
o a 3 tion and progress of our western agriculture. | 
In closing this report, I have the. honor to forward. herewith the re- 
hi en "ports, submitted to the Secretary through the special agent in charge, 
of Edwin S. Nettleton, supervising engineer of the United States Irri- _ 
. Be Je Survey, of Prof. Robert Hay, general field geologist, and of © 
: the State geologist of Texas, EK. T. Dumble. Also the reports made 
iv through Professor Hay, of the field geologists, to wit: 
ae Prof. Garry BH. Culver, on the Dakotas artesian basins and their _ 
_ geology. 

Prof. Gilbert E. Bailey, on the artesian waters and geology of the. 
“southwest section of the State of South Dakota, and the eastern section 
er Wyoming. 

Prof. Lewis E. Hicks, on the artesian and subterranean waters of 
if a Nebraska and the geology thereof. 

ae Prof. P. H. Van Diest, C. E., on the artesian basins and waters: ‘of 
~ Colorado and the seology thereof. 












ee Pe _ Also the reports of the several division field agents made to the spe- 
p cial agent in charge, to wit: 

ee Mie By S. Underhill, on the wells and waters of North Dakota. 

i.) Prof. Stephen G. Updyke, on the artesian wells and basins of the south- 
ae east portion of South Dakota. 

esas: BYE. B. Coffin, State irrigation engineer for South Dakota, on ,the 


Le ak hy legiati wells in that portion of South Dakota east of the Missouri and 


ae north of 44° 13/ of north latitude. 

by a : fe Horace Beach, special expert, on the finding of artesian waters in the 
tae | Dakotas, 

J. W. Gregory, on the artesian and subterranean waters and wells of 

a ee central division, western Kansas, Nebraska, and Indian Territory, 
iste"? Cotes Venere y 

‘Prof. L-G. aarnenten on the artesian basins, wells, springs, aud other 

3 ~ supplies of eastern. Recelorane and New i Mexico, . : 









a Me 


as 


Frank E. Roesler, | on 1 the yee ar Seater ers 
heet supplies of Texas west of 97° of hon eeual ; 
~The following maps and \ views also accompany 


ian Map of the region of investigation in ‘three parts: He ‘ 
a) North and Sonth Dakota; ene . ; 

ve (b) Nebraska, Kansas, and public land bitin west of the ninaty-seventh meri id 

_ with Colorado and Wyoming east of the One hundred and fifth meridian « long 

Bess west of Greenwich; and 
- (ce) The Indian Tertitory, New Mexica, and Texas, fron the ninety-se venth I 
oe moan ard to the foothills of the Rocky Mountains. 

_ IL. Map of the Denver, Colo., artesian basin. 
IU. Photographs and views of wells, etc. 
(a) At Woonsocket, S. D. 

si AO) The same, another view. 

(ce) Borin machinery for deep wells. 

(a) Well at Huron, S. D.; discharge. 

_ (e) The same, another view. 

_ (f) View of gas pressure wells at Florence, Colo. 

 (g) In San Luis Valley, Colorado; drive or shallow well machinery. 
ma) Well at Battle Mountain, Nev. 
(i) Artesian well and lake at Tulare, Cal. 
_(j) Low pressure wells of southern California. 
(k) Flowing well at Delano, Kern County, Cal. oh 
eal Algerian artesian well; in the desert. besa aloe 
ay ") as desert well i in Algiers with vee palms and distributing dite 


Bin % “agents, 
bie “Certain miscellaneous eee and information pine to artes 

“ters. eres if 

rg - Thave the honor to remain, yours, most respectfully, koa 
RICHARD J. Hinton 

Special A ia in Bae 
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The Honorable SECRETARY OF AGEICULIUEE. 











FLOWING ARTESIAN WELL AT DELAND, KERN CouNTy, CALIFORNIA. 
’ 


2,500,000 gallons each 24 hours; 1,736 gallons per minute. 


S. Ex, 222—51-1. 





"REPORT OF E EDWIN 8S. NETTLETON, SUPERVISING ENGINEER, 
aie UNITED STATES IRRIGATION SURVEY. 


Fr Bact co” {In charge of the field work of investigation.] 


ain I transmit herewith my report as supervising engineer of the field 
%* _ work j in connection with the artesian-wells investigation. 
/ “After the act making appropriation for the investigation was approved, 
’ - considerable time was necessarily spent in organizing the work to be 
done in the field and in the preparation and printing of the necessary 
4 blanks. so that active duty was not begun in the Dakotas until about 
cee the 28th of April, and nearly one week later i in other parts of the field 
“a on account of the non-arrival of blanks. 
By the terms of the order requiring the work to be finished and the 
eports of the field agents to be in Washington not later than the 24th 
_ of June (which order was afterwards slightly extended), there were but 
about fifty working days, at most, in which to cover a country of about 
< ° 1200 miles long by about one- third as wide. This has been done as well . 
| as it could be with the forces employed. . 
The investigation was divided into three branches—the statistical, 
he engineering, and the geological. The statistical is that branch by 
oe: the agency of which the circulars and blank inquiries were distributed, 
and the field agents were charged with the work of sending out these : 
blank inquiries and collecting and holding them for the use of the geol- 
_ ogists, or forwarding them to Washington for compilation as they might 
’ be ordered. My own duty has been the supervision and direction of 
the work of the field agents and geologists, and the furnishing of the 
geologists such topographic and engineering data as they might require. 
__ The work of the geological branch consisted of making examinations of 
_ the outeropping rocks, and the inspection of the recor ds of strata passed 
_ through by the artesian well borings, by the aid of which they might be 
_. able to determine the geological horizon with a view to ascertain, if 
possible, the existence, limit, and extent of the water-bearing stratum, 
_ or its non-existence, and to ‘designate where water might possibly be 
found, and where, in all probability, it would be useless to bore for 
artesian water. 
The work of collecting the statistical information was assigned at 
a : Washington as follows: 
North Dakota to T. S. Underhill; the eastern portion of South Da- 
i ‘ axkota east of the Missouri River, to S. G. Updyke; the western part of 
. South Dakota east of the river, to Fred. F. F. B. Coffin; ; Nebraska, 
| ‘Kansas, and the Indian Territory west of the ninety seventh meridian 
and one degree of longitude of eastern Colorado, to J. W. Gregory; New 
co Mexico, and Colorado lying east of the foot-hills of the Rocky Mountains, 
_—- except one degree of longitude of eastern Colorado, to L. eG: Carpenter ; 
Texas west of the ninety-seventh meridian, to F. E. Roesler. 
‘The geological work was assigned as follows: Eastern Montana, 
North and Sonth Dakota, except the sonthwestern portion of South 
Dako, to fe ee Culver; the southwestern portion of South Dakota 
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and Wyoming, to G. E. Bailey, who also acted as field agent for the 
same territory; Nebraska, to L. E. Hicks; Kansas and Indian Terris, 0) 


_ tory, to Robert Hay; Colorado and New Mexico, to P. H. Van Dieste s: 


Texas, to EK. IT. Dumble. Professor Hay was given by the Department Hee} 
general charge of all the geological work covered by the investigation, — i 
and in addition he has reported on the same data concerning Kansas 


and the Indian Territory. GA 


The Department was very fortunate in the selection of the geologists — "ey 


as each had formerly made a professional study ofthe districts assigned | ‘aug 


them. pire ee At 
Mr. G. E. Culver, professor of geology in the State University at 
Vermillion, S. Dak., has not only made geological examinations — 
of large portions of North and South Dakota, but he has, during the rth 
past two years, investigated the artesian well problem in those States, =», 
Mr. G. E. Bailey, professor of the School of Mines at Rapid City, 8S. 
Dak., who was at one time the Territorial geologist for Wyoming, has 
recently made a geological study of a region of country in and about the. naa 
Black Hills, South Dakota. pie a 
Mr. L. E. Hicks, -professor of geology in the university at Lincoln, — 
Nebr., and geologist for that State, has made a study of the geology of © 
Nebraska as well as of the artesian and underground waters. 
Prof. Robert Hay, of Junction City, Kans., has done considerable an 
geological work in Kansas for the United States Geological Survey,and. =| - 
lias also made an economic geological survey of a large portion of that’ 


_ State under the direction of the State board of agriculture. 


_ Mr. P. H. Van Diest, of Denver, Colo., has not only done a great deal Ks 
of geological work in Colorado and New Mexico, but has studied and a 


written considerably about the artesian well problem in Colorado, 


« 


especially regarding the Denver artesian basin. 


Prof. H. T. Dumble is the present incumbent of the oftice of State. isi 
geologist for Texas and has access to the records of said office. - vid ENG 

In inviting these gentlemen to assist in this inquiry, the Department 
has not only secured their services but it has obtained from them a vast. phy 
amount of previously acquired knowledge which is of great service to» 
this investigation. OS a 

Upon taking the field it very soon became apparent that a topo- 
graphical survey was unnecessary, as it would involve a needless 
expenditure of time and money. The country to be examined is tray- 
ersed in all directions by railroads, and the elevations above sea. 
level of all the railway stations could be obtained by very little effort. 
The agents were supplied with aneroid barometers and were instructed at 
how to determine the difference in elevation between the railway stations — 
and the wells in their respective neighborhoods, by means of which  _ k 


- Information we shall be able to compare everything to one datum lines 


namely, sea-level. The adoption of this plan has given the geologists ~ er 
one point of reference which has been secured without the loss of time | 


and expense that would be entailed by a topographical survey. nah vt 
By the terms of the act making the appropriation the investigation ‘ 
was limited to the area to be covered and the problems to be studied | 


and examined. The area designated by the aet lies between the ninety-- 
Seventh meridian and the foot-hills of the Rocky Mountains. The 
problems to be studied are confined to artesian wells and their utility, ¢°.79m 
and the extent and limit of the artesian basin within this area. gil 
_ It was decided to keep strictly within the requirements of the act, 
but the agents and others were instructed to keep their eyes and ears 
open and to make notes (without expense or loss of time) of other 
sources of water supply. A large amount of information: has, in this: 


‘ 
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WOONSOCKET WELLS. 


Six-inch stream 27 feet high. 





BorRING MACHINERY FOR DEEP WELLS. 
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Bae obtained and will appear in a supplemental tanont in which 
* . proposed to assemble the data collected concerning the existence 
ad ‘methods of utilizing other Subterranean waters which are nae 
esian in their character. 

One of the most important Macktions for the use of the geologists was 
. 9 of the first circular on artesian wells;* yet the answers to that. 
uestion were the most unsatisfactory of all the others. In a majority 
tf cases the total depth was the only record kept of the well, and that 
was many times uncertain, as we have-cause to believe from the con- 
flicting Statements, and the same remark will apply to the size of the 
casing towards the bottom of the wells. The pressure of the wells was 
‘enerally observed by the agents and geologists by the aid of pressure 
Biaees ? furnished by the Department. The pressure given is in pounds 
‘per square inch generally when the flow was shut off. 

t The flow of the larger wells was generally measured by passing the 
water over a weir. The HOW of man y of the smaller wells was estimated. 


} ‘Dakotas, known as the James River Valley Basin, which is tapped by 
about one hundred and forty wells scattered over a territory four hun- 
dred miles or more in length from north to south, and from forty to 
fifty miles in width. In this area the present flowing wells in North 


ee South Brak Ot are Fenuned: Failures to find flowing water by. 


; This line, or the dividing line parent the Ti ames River and the Red 
River of the North, probably marks the eastern boundary of this great 
basin. West of this line, in the Dakotas, borings for artesian waters 
have been successful when made deep enough to penetrate the water- 
bearing stratum—the Dakota sand rock. This sand rock, which under- 
Por lies the James River Valley, is composed of a very soft, porous, whitish 
Ae ae sand of unknown thickness. It has been penetrated 80) feet with a drill 


i SF “without reaching its lower bed. It is so soft that the drill parang 
Pe it in many localities by its own weight. It lies from 600 to 1,800 feet 


below the surface of the country. The records of the wells show that 
this water-bearing rock dips to the north. On aline from Yankton, in 
athe extreme southern part of South Dakota, to Devil’s Lake, in the 
Ea ‘northern part of North Dakota—which is 15 degrees west from north— 
SS, the dip is 830 feet, being about 2,3, feet per mile, while the surtace dips 
ia in a contrary direction on an average of eight-tenths feet per mile. 
oe _ The pressure at the top of the wells ranges from 20 to 167 pounds per 
Re "square inch. The area of greatest pressure in this basin, as has been 
determined from existing wells, lies in the central portion of South 
a Dakota. The greatest pressure in the water-bearing stratum is near 














Re - connection with this artesian basin is to determine, if possible, the loca- » 
ee a tion and true origin of its supply as well as the nature of the under- 
ris ae “ground water course from its source to the valley of the James River. 
Surface indications and outcroppings suggest that the supply comes 





im ~— from the west. There is no gathering ground of sufficient extent or 










pia > elevation i in any other direction to produce the conditions that exist in 
hae basin. The fact that the flow and pressure of the wells, that have 
been in constant activity for nearly five years, have not diminished, 
leads us to predict that a great many more wells can be put down in 
this basin without any serious reduction of pressure or flow. 
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_ Jamestown, in Stutsman County. One of the problems to be solved in 


» Ciréplar No. 1, relating to artesian wells, will be found in Exhibit ‘‘A,” following 
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a7 erick ote! E Hah I am on in ‘saying that the Dakota artesian basin dB: : the 
Aas largest and strongest yet discovered in the United States, or even in om 
the whole world. There are some wells of very large diameter that — 5 
discharge more water than some of the Dakota wells, but when the ; 
size of the bore is taken into account the Dakota wells not only vield 
bahar a greater amount, but maintain a flow very nearly that which is due to 
> the hydrostatic pressure less the resistance caused by the friction: of | 
the water through the pipe. Some artesian wells will show para 
/7 >. ble pressure when they are closed, but discharge comparatively small — _ 
' quantities of water when allowed to flow freely. This indicates that — 
the supply is not fully maintained, or, in other words, the water bear- : 
ing stratum is of such a character as to impede the passage of the — 
water freely through the rock. Nearly all of the Dakota wells throw — — 
aye out large quantities of sand with the water when allowed to discharge — 
>| freely. Some of them have thrown out thousands of eubie yards of | i 
a ene sand. This fact indicates what some of the drillers claim, that the | 
Sen eas water-bearing stratum is simply a loose sand. Another fact is shown c 
foo. that the water has quite a free movement through the sand and that 
ee when the wells have been discharging their full volume for days. the 
pressure reaches its maximum almost the instant they are shut off. ; 
OS ae Taking into account that from two-to five years no diminution of the 
+. - pressure has been noticed, that one well does not interfere with the flow — 
“+... © of-another, and that the supply seems to come almost as readily to the © 
 . . bottom‘of the wells as if they penetrated a body of nothing but water, on 
~~... I am led to believe this basin tobe one that will furnish a very larger, 
Ar Ns amount of water without any serious diminution of pressure or flow: a9.© 
5. There are indications of another important artesian basin in the eG i 
sity of Waco, Tex. This basin was not thoroughly examined for want of | én 
ss time. «-‘This water-bearing stratum lies over 1,800 feet below the earth’s — 
ayes surface and about 1,200 feet below the level of the sea. An 8-inch well — 
at Waco, 1,834 feet i in depth, has a flow of 833 gallons per minute with ~ 
a pressure of 592 pounds per square inch when closed, the water having | Oe 
a temperature of 102 degrees. ) 
|). . Considering the theoretical flow due to a pressure of 592 pounds dene i 
mr square inch through 1,834 feet of 8 inch pipe, this well would indicate — 
int | that its supply must come’from a loose and porous rock. The quick — 
response of the maximum pressure, when the well is closed, is another — 
indication of an unobstructed flow of water through this water- -bearing ‘) 
stratum. As yet we have no idea of the extent of this basin or of its 1% 
Bike. source of supply. Further geological investigations and additional 
ree borings will*be necessary to determine these matters. There are other | +, 
ch asta artesian wells of more or less importance scattered here and there over 
Soy a large part of the country examined, which will be noticed in the re- 
BEA aa. ports. of the geologists. There are two other notable artesian banter’ 
en lying in the drift formation in which artesian wells have been ae : 
one being in the valley of the eastern part of North and South Dakota. | Se 
hare These wells are of small bore, and the water is used for domestic pur- — 
2 poses. Wells of larger diameter would undoubtedly yield sufficient — 
water for irrigation purposes, but as irrigation is not ‘usually required, a, 
vat smaller wells “only are put down for domestic and stock purposes. “0 . 
oh, The other basin is situated in the San Luis Valley in Colorado, ‘thers 
ee wells in which are of larger bore, and the water is used for irrigusione KA 
| As this valley is considered beyond the western boundary of the terri. oe 
Se tory to be investigated, no examination of it was ordered. LA inet 
Bi _. Professor Oarpenter, the agent for Colorado, sent out soon Jebterd ie 
iM of inquiry and obtained considerable information regardin eae these wells 
It is reported that there are over 3,000 rae in this Rigen ds and. the 
Lewy ie. 
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from them is favely Haine ane for ftaution: It is estimated, 
from 10,000 to 15,000 acres will be i irrigated this season from this nares 
ource. ‘The wells are inexpensive ones to put down. Many of the i 
‘arm 1ers are putting down their own wells, the cash outlay being only 

he casing. The farmers find that the water from these wells costs | 
n less than to purchase it at the ordinary rates from the ditch ¢om- | 


he people living in the country lying on either side of the 100th 
idian, of what is called the semi-arid country, have but little or no. 
actical knowledge of the methods of utilizing the waters obtained — 
ym artesian wells and other sources for irrigation purposes, conse- 
ently little irrigation, comparatively, is done in this country and yet 

lany parts of it have greatly needed it during the past two years, i 
arly as much 80 as any portion of the arid country. rant a 
tr aa The flow of water from the average Dakota well is small when com: Bie 
_ pared with the carrying capacity of. an ordinary ‘irrigation canal, yet — 
“the aid of storage reservoirs a well having a flow of 1,000 gallons” cy ay i 
r minute can be made to serve over 1,000 acres of land per annum. 
his estimate is based on the assumption that the water can be held in ie ee 
es when not being used for irrigation, and one-half of it may 
lost by evaporation and percolation, and in transporting it to the < . 
eld, also assuming that 9 inches in depth per annum will be required. ca 
addition to the rain-fall for the growing and maturing of crops. 


‘The investigation shows that Sechesenae of 6 Inches in diameter Shae 


Privide for irrigation. The average cost for i irri ‘cation fron ps ini: gp 
Bupredo, is s $3.20 per acre, the maximum sometimes being as high as f age 
+*$12 peracre. From these estimates it will be seen that the costof a 
x eta from this class of artesian wells is not excessive, especially when. Wi 
2 we take into consideration the increased value of land when baat M0 

under irrigation. Take Texas for an example: The average price of 
pe Th md with means of irrigation, according to the returns from several. a 
if i hundred PQaTICS is ae 72 oe acre. ae ravi ted value of the same 4 re 


ght {uaa dag 


This hate of increase will be less in the more sr chart portion of fi e ae 
“country, but in no instance will it be less than $10 to $15 per acre, so. ai 
| that: a wide margin is left to cover an SXCONS in oe cost oF water aitool hie ae 


ssumed i in the above estimate. st apa 
aaa to utilize the waters of artesian wells and other subterra- 


wen ecoicnt to the sartiee rae the aid of er ude Lapluiees What nos . A 
been done successfully by means of the crudest kind of machinery in 
x ‘other countries can be accomplished by the inventive genius of the_ 
Rat merican people. Nearly every acre of the country under’ considera- 
a ‘tion is susceptible of cultivation. This country comprises the great 
" wheat region of the Northwest, the great corn belt in the central POR ohn aes 
tion, and extends Into the semi-tropical country of the South. It is ; 
si ‘cot ‘try of great resources, and its future possibilities can hardly be 
ed. Some of it needs only a better distribution or a supplement, - 
ny ual ah med thi is Cu pee that a portion of this coun. 
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try will, in due time, be served with a more equitable distribution ofl: 


the rain-fall, as has been the case in the country adjoining it on the 


eRe 
Oijes 
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east, but there is no question of the needs of the people at the present 


time. Congress but recently made an appropriation for carrying on an. 
irrigation survey to develop, for the benefit of the people, the country 


further west and near the mountains, but the benefits of that appro- 


ply are very different from those adjacent to the mountain regions. | 
The folowing are some of the most important things brought to no- 
* tice during this investigation: ey 


_ (1) The existence of a large artesian basin in the Dakotas which is 
indicated by the number of flowing wells scattered over an area of 


about 12,000 square miles. 


(2) The presence of an abundant supply of water in a loose sand 


stratum of great thickness and subjected to great pressure, which is 
fully maintained after being pierced by numerous wells flowing their 
full capacity for years. eee} 
(3) The probability of an extension of this basin to westward or a 
considerable distance from the James River Valley developments and 
_ having. similar characteristics. 3 7 


that in the Dakotas, and of unknown area, but lying at a greater depth 
from the surface. Bakr 


(5) The existence of several artesian basins in other parts of the 
country examined, which have similar flows, from which water is ob- 


tained in sufficient quantities for domestic use, and, in some instances, 
for the irrigation of small areas. : 


bie 


priation have not reached this people. They must receive their water e 
supply from different sources, and the problems for obtaining this sup- 
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(4) The probable existence of an artesian basin in Texas similar to 


(6) The existence of two artesian basins lying in the drift where wis 
flowing water for domestic use and for irrigation is obtained at a very. 


low cost. i 
(7) The necessity of irrigation to prevent total loss of crops, at times, 

and for their full development nearly every year. i 
(8) The existence of large supplies of subterranean waters underly- 

ing quite generally the whole territory examined. S 


ods for utilizing the artesian well and underground waters for irrigation 
purposes. 


‘ 


(9) The lack of knowledge of the majority of the people of the meth- — 


r 
pose 
\ 
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o> 
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(10) The need of a closer and more extended geological examination : 


to designate, as near as possible, where it is probable that water may 


or may not be obtained. | ‘ 
(11) The necessity of verifying by test experimental aork some of 


a 


the conclusions of the geologists. 


(12) The necessity of investigating the subject of utilizing the sub- — 
terranean waters and the extent of country which can be reclaimed by. 


them and to report on methods for bringing such waters to the surface 

and the cost therefor. | ates 
It is unnecessary forme to go into details of the information gained 

by means of this investigation. — 3 naa 


nish you with these, | } ; aii NC iee 
Had the time for organizing and carrying on this investigation been. 


even a few days longer, the information gathered and the work per- 


formed would have been greatly increased. | 


The HONORABLE SECRETARY OF AGRICULTURE, = Ny 
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Huron WELL. 





Huron (South DaKxora) WELL, SHOWING DISCHARGE THROUGH 
Srx-IncH PIPE. 


S. Ex. 222—51-1. 




























SEPORT OF PROF, ROBERT HAY, F.G.S.A., GENERAL FIELD 
GEOLOGIST OF THE ARTESIAN WELLS INVESTIGATION. 


pia’, ~t 
- 


- __In the short time allowed to this preliminary investigation the rela. 
_ tion of artesian wells to irrigation, in the region from the ninety-seventh = 
Oxy eridian, to the foot-hills of the Rocky Mountains has been examined eer 


y seeking answers to the following questions: ‘ 
_ (1) In the region under examination are there any artesian wells now 
used for irrigation ? TAN 

(2) If so, are the wells so used in groups or isolated ? | he a 
8) Are any of the wells available for irrigation to a larger extent = 
than at present? kis Sag 
‘ (4) Can the areas in which existing wells are found be defined and ioe) 
their geologic conditions determined , 1 ae 
a (5) mre there other “Daa fegl whose conditions are similar where artesian Nee 


ha (6) May the areas Mica known be expected to yield more water i ‘ 
. with further exploration ? etn aed 
ae In itd ag are the SN eae of cps and ihe subtlow of Woah sai 


The frst three of hes Hneetione | are See very briefly, and may na 
be disposed of in a single sentence. — There are emany § groups of artesian ca: 


rrigation, being, to some extent, now so race ‘and capable of consider: a AN ’ 
ble pevoropment t in that direction. g3 ey 


He) The wells of ‘the Red TiS Valley i in HOR eaRt ae North Dakota. to Med 
_ (2) The wells of the James River Valley, in the two Dakotas Or WN 
; and South). | shih 
_ (3) The wells of the Yellowstone Valley at Miles City, Mont. | hf 


4) The shallow wells in the drift formation on the eastern side of — 


(5) The wells of northern Nebraska. qin Ne 
(6) Four groups of wells in southwestern Kansas. erg 
“ 7) The a of the La Pondre, Denver, and Pueblo basins in Colo: , 
0. } 
(8) The Tort Worth and Waco groups in Texas. — 
(9) The wells of New Mexico. | 
Ma, (10). The wells of Wyoming. a : 
Rah No. 9: represents attempts, rather than successful artesian wells. One 
ly ‘flowing well at Las Vegas was closed off because the boring was 
for Ae PREBOSCS, One at Santa Fé did not cet rise to the 
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the drill record of some of the wells in nearly all the regions. named, ony 


they contain, with the illustrative diagrams and maps, must be taken — 4 





The Gunene are all groups of flowing waligt The BR E08, nun mb we 


. of wellsis about one thousand four hundred, Some have flowed cada rn De 
ished for years, but from various causes between three and four hundred — 


ee ; 


now only yield water to the pump. This is notably the case at Fort ee 
Worth and Denver, where the cause of the failure to flow is the great Ath *y 


-number of wells in a limited area. This fact points to the necessity of oe 


local legislation in the districts where artesian water is abundant ’ to. R 


; prevent the too great propinguity of wells whose water is expected to” 
be used for irrigation. ss ea 


y an 


The writer has seen some of the wells in every group mentioned above, _ 
except No. 10, has tested the pressure of some of the largest, and — 
measured the flow of many, both large and small. He has examined | 


a be 


and has been able to come in many cases to definite conclusions as to at 


oO 4 the source of the waters and the other geologic conditions, and also to er 


notice the relation that these have to the springs and water-courses: of A 
the different districts. Wis bane 

It will be proper here to state that though the writer has visited the od 
several districts referred to above, yet he only gives as his own thestate- 
ment of facts and conclusions that rélate to western Kansas and neigh- 


| _ boring parts of Colorado and Nebraska, and a small district in Montana. make 
_It is a pleasure to say that he has had coadjutors in the geologists of x 
‘the several States, with whom he has been proud to work and on whose 


ability he relies for the expression of the facts in the several districts to 
which they have devoted their attention. The reports of Prof. P.H. — 


Van Diest, for Colorado and New Mexico; Prof. L. E. Hicks, for Ne- i's 


braska; Prof. G. E. Culver, for the two Dakotas east of the Missouri 


“River, and Prof. G. E. Bailey, for the Black Hills region of South Da- 


kota and adjoining parts of Wyoming, and the detailed information 


as the basis of this mere generalized stateme=t for their respective 
regions. These reports are hereto appended, and respectfully com- — 
mended to your attention. hae 
Without further specific reference to the queries that remain to be Ma 
answered we may now discuss the facts on which their answer depends, ‘en 
The most important, perhaps, of the groups of artesian wells previ-— a 
ously enumerated is that of the James River Valley of the two Da-— 


kotas. This group stands first because of— oy 


(a) Its large area and present large number of wells—nearly 20, 000. 
square miles, and about one hundred and fifty wells. 

(b) The great pressure and copious flow of all the wells already 
bor ed—pressures from 60 to 153 pounds to the square inch, and manus 


flows over 1,000 gallons per minute and one nearly 3,000, | ts : 
(c) The immediate availability of many of them for irrigation, some 
being now so used. i ene 


(dy ) The probable large increase in the number of the wells without, nd 


diminution of the flow. a a 


The James River Valley, though somewhat closely correspeudinem 

with the present known limits of this artesian district, is not connected, ih 
with it in the direct way of cause, and probably does not limit the area wt 
of the real artesian trough, which is a deeply seated synclinal fold, ae 


_ whose axis is approximately north and south, and whose eastern edge 


is hidden in eastern Dakota by later accumulations of the drift period, — 
and whose western rim is upturned on the eastern flanks of the cae : 
Hills and the more distant mountains of the Upper Missouri. a 
The water-bearing ROCK; from which the fountains burst with s S| such 
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when their cover is penetrated by the drill in the James River 
viet, is a loose sandstone, or series of sandstones, belonging to the 
wer Cretaceous period, and known as the Dakota group. The outcrop 


han in middle Dakota, and receiving there considerable rain-fall, the 
4 sandstones pass the water through their porous substance, and as they 
proceed east they are covered to a thickness of over 1,000 feet—in places 
 2,000—with shales and other later cretaceous beds, more or less im- 
x yervious, and which hold the water down in the Dakota sandstones. 
Professor Culver believes that he makes out, from the records of the 
‘welts which he has studied, that these impervious beds overlap the’ 
pervious sandstones to the east, and thus seal in the waters at the low 
eastern edge of the artesian trough, and so prevent their escape. On 
_ the southeast boundary of the region this overlap does not take place. 


_ The sandstones are exposed by the erosion of the upper beds, and the 






Wee gage ° ° > . ° i 
_ waters do escape in springs on the Iowa frontier, and the pressure in — 


the wells at Yankton and Vermillion is. much less than farther’ up the 
James. 


ik _ The source of supply of the waters being so far west, and at such an 
_ altitude as the western mountains, and the intervening space so well 
-’ covered by impervious beds, it would appear that artesian water should. 


_ be had from the same Dakota sandstones much farther to the west and 
northwest than has yet beentested. Onthe other hand, the thickness of 
’ the tater deposits in that region is such that it will be costly to reach the 
| Main water-bearing rock. Professor Bailey, however, points out that 
-. in part of the Great Sioux Reservation that is open to settlement the 
erosion along the valleys has been so much that the Dakota sandstones 
» may be reached probabiy at less depths than in the northern part of 
_ the James Valley. This may also be true in valleys north and west of 
_. Bismarck, into Montana. ; | 














alized. The deepest most so, but not uniformly in-the order of their 
_ depth. None so far are mineralized to the extent that they would in- | 
jure vegetation. | 

_ Before leaving the consideration of this group of wells it should be— 
remarked that the outcrop of the Dakota formations on the western 
-- mountain slopes is succeeded westerly by the outcrop of rocks of a much 
_ Tess pervious character—the Jura-Triass—from whose surface the waters 
_ run off largely to the exposed Dakota sandstones, which. are also under- | 
lain by the same Jura-Triass, which helps them to retain the water and 
. convey it eastward. How far east these Juro-Triassic rocks extend is 
not known, but they do not seem to be present at the eastern boundary 
_ of the district, but apparently their place is taken by metamorphosed 
_ beds whose hardness and texture give the same quality of impermea- 
bility. Drillers call them granite, but itis not probable that real granite 
_ is here except in limited areas. . | 
It is interesting to note that on the western side of the Black Hills, 
in Wyoming, the Dakota sandstones yield flowing wells of salt water, 
ie with a considerable amount of oil, and that natural gas is also present. 
» . In’southwest Kansas, and just over the line in Colorado, in the Ar- 
' kansas Valley, there is a.group of artesian wells which, at a depth of 
less than 300 feet, derive their waters from the Dakota sandstones. 








us _ These sandstones outcrop in middle Kansas and eastern Nebraska along 
_ aline running from east of ndérth to west of south, and give evidence of 

_ their water-bearing capacity, but there are reasons for/believing that 
“they do not get their supply in these States from the exposure in the 
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the sides of the western mountains is several thousand feet higher 


It should be noted that existing wells have their water highly miner- | 
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_ by the drill allows a flow of artesian water, not very strong, but locally 
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of Kansas, the Dakota sandstones in their western exposure, are, — : 
some extent, themselves metamorphosed into quartzite and lose their — 


_Yain-fall as they otherwise would. Another reason is found in the fact — 
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foot-hills of the Rocky Mountains. One reason is that, in that rart of 
the foot-hills corresponding in latitude with southern N ebraska aud part — 
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permeable quality, thus hindering them from absorbing as much of the — 


ey 


TS Pa 


cient pressure to lift the waters more than 20 or 30 feet, and neighbor. _ 
ing high prairie is 200 feet above them. ‘The source of these wells is | — 
probably in local breaks in superincumbent strata not far to the west, 
or even in outcrops which occur some miles south. A 

A well at Syracuse, 16 miles east ot’ Coolidge, penetrated the same beds 
but did not obtain water that came to the surface, though it rose con- 
siderably in the tube. It is the opinion of Professor Hicks and Pro-% 
fessor Bailey that northern Nebraska may really have an extension of ee 
artesian conditions from southern Dakota and be part of the James _ ff 
River district. This is probable, as the source of the waters would Des 
the southeast flank of the Black Hills where metamorphism of the Da- 


that the wells referred to in Kansas (near Coolidge) do not have suffi- 


» kota formations does not exist. For the rest of Nebraska, with western. 


Kansas and part of Colorado, it is only to be expected that artesian ‘ 
waters will be found coming from the Dakota sandstones in limited 
areas where the local conditions may be as favorable as at Coolidge. 
Such areas will probably be found in the region indicated, but the Gov- 
ernment experiments made nine years ago at Cheyenne Wells and 
Akron, do not encourage this view, but a second well recently sunk at. 
Richfield, in Morton County, with a moderate flow seems to be in then. 
Dakota formation. It is not as deep as another well at that place. "age 

In the eastern part of both Dakotas there are a number of wells of oF ae 
much less depth than those described above which we have given as 
group No. 4. They obtain their water in gravels and sands in what is eS, 


_ known as the Glacial Drift, a sheet of which, from 15 or 20 to 200 feet 


thick, overspreads the Dakotas east of the Missouri and stretches into 


lowa and all over several other States. Where the gravels are covered = 


by beds of clay, as is very frequently the case, the piercing of the clays -. 
abundant and of good quality. Itis less mineralized and cooler than ~*~. 
the water of the deep wells. ~The wells may be multiplied and utilized 
to a much greater extent than at present. "aaa 

The rivers issuing from the mountains to the plains—the Platte, the 
Fountain, and the Arkansas—are all used for irrigation, but the dis- 
tricts through which they flow outside the foot-hills are also supplied = 
with artesian waters. The geologic structure of at least a part of this 
region is well understood, and the wells, of which there are over three Bes 
hundred, in and around the city of Denver, are said to be in the Den-)9) 
ver Basin. The section of this basin given in the report of Professor | ~ 
Van Diest will repay study. It represents what may be called the — ra 


_ ideal conditions for obtaining artesian water, though a section made in 


a direction at right angles to this would show that the ideal conditions — pegs 
do not exist allround. This section shows that these wells receive their 
water from formations much newer than the Dakota sandstones. 

They are in beds of Tertiary age, only a few reaching down into the 
highest Cretaceous or transition beds known as the Laramie formations. tava 
There is abundance of water derived from the upturned exposure OF tae 
these beds on the flanks of the mountains. But the multiplication of — — 


_ wells in the city of Denver, where any man bores where it pleaseth bit yy, 


lias reduced the head of water so that very few of the wells are now. i 
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ing wells; but the pumps which have succeeded the natural flow 
@ given-no indication of reduction in the quantity of water. Some 
lis outside the city are used on a small scale for irrigating, and others 
r dairy purposes on farms irrigated by the waters of the Platte. For 
_ the details of the other basins having wellS Professor Van Diest’s and 

_ the field agents’ reports must be referred to. 

_ In New Mexico, at Santa Fé, at Las Cruces, and other places there | 
are stratified beds upturned in the foot-hills of the mountains, which 
‘suggests the possibility of other basins as complete as those at Denver 
or Pueblo. Near Santa Fé, in a boring already made, the water rose 
onsiderably, but not to the surface. It is possible that another loca- 
ion, not very far away, would give better results. But the whole re- 
‘ion needs further investigation. 7: 
_ There is a group of wells yielding a considerable amount of water at 
fort Worth, Tex., but the same thing has occurred as at Denver. There 
_ are too many in the area, and the force of the water has diminished, © 

so that only three or four out of two hundred and forty are now flowing. 
At Waco is another group of strong wells. These are comparable with 
he Dakota wells, one having a flow of nearly 1,000 gallons perminute _ 
ind a pressure of sixty pounds per squareinch. The records of the drill- 
_ ing of these wells and the surroundings have not been sufficiently 
studied to indicate precisely the geologic age of the water-bearing beds | 
and their probable continuity beyond the limited arears now proved, 
and this is one of the things to be observed if this investigation is con- 
tinued. | | 
-_In southwestern Kansas there is a group of artesian wells in the up- 
per valley of Crooked Creek, northeast from Meade Centre. There are 
about eighty wells with flows varying from 2 to3 gallons per minute to 
between 60 and 70 gallons. 


bee? Every farm has one; some farms have several. The writer, who has been in the — 
_ district twice since they began to be bored, has seen twenty, and measured the flow — 
. of eight. Mr. B. F. Cox has two wells, and was the first to find artesian water. 
| His place is NE. j of Sec. 5, T. 31, R. 27 W. One well is 175 feet deep, the other 142 
feet. ‘They seem to flow about equal quantities. The measure of both in a united 
_ channel at some distance from the wells gave 18 gallons per minute. Mr. Cox irri- 
gates with this about 4 acres of land, and besides supplies a large carp pond. He 
says, with care it would be sufficient for the irrigation of 10 acres. Other wells are 
on contiguous farms. The following is a list of those whose flow was measured: 
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; Name of owner. Depth. Flow ne 
4 Cie Feet. Gallons. 
IIs Soa Sh os aie gi h.ais nie enn wihsls 6 nlc on cin Hi wae pe'gis wndcedevaneestpases 155 36 
o SEAGER oe UM cL i a a RT ER 165 |’. 32.4 
I Pex oe eS Sots Ll ole ea aie wield oko Aug eimble o.occ msds eortecelscecens 185 29.6 
Ce Ea Tee SAA ee aa ye ie Tee ee Eo Ws Tako ate ct ake deeeicus nekne me 140 66. 6 
EE eat) Oe lde pt bein pet nies sala beeceVncantsadeicebocearecss 125 37.3 
TRE OMOSRI cy So's aie wlan pA 215. bw bale oon cninlp ena thor ea cuaseriscnncessencnsmesadsecses 127 37.3 
ra pig ds BP OOX 252! te ida) 6 a wiais oe ale Walale, Fed nue # wialaididls cielnivainip ed cielaa/cic'ss cla tcicumuae pbee 's ae pe 18 
Ee pce LSS SUP Col yb ad. eiaial cowaipucts «<2 sq-Gannenduc dens? ret 142 
Bay ; nee 
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ae! tA : 
_ The well of Mr. Marts is the largest in the district, but there are quite a number 
» not here given that have a flow between those of Cox and Norman, and there are a 
ae larger number still that flow from 6 gallons down to 1 gallon per minute. Mr. Cox’s 
wells are'‘almost the furthest up the valley, and are well up on the side of the hills. 
' ‘Those that are lower—as Messrs. Bowers and Norman—have a flow that would rise 
_» from 15 to 20 feet above the surface. None are so strong as to rise to the level of the. 
~ neighboring high prairie. The wells at lower levels than those in the table are of 


less depth, the smallest depths being about 50 or €0 feet. The water from all these 









"Wells is clear and soft, and some of the stronger ones bring up a little coarse sand that 
shows their origin. Many of the wells are used for irrigation, but none to its full ca- 
aS | 
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pacity, and most of the water runs to waste after filling cattle-troughs and:pools. ~ 
Mr. Norman, as well as Mr. Cox, has a carp pond, and the fish thrive wonderfully. 
Just lower than the lowest wells of the district is or rather was a strong spring — 
coming ont below a clay bank 10 or 15 feet high. It brought up a fine sand which 
when stirred up with a pole emits a peculiar sound somewhat like that heard when — 
bending the so-called flexible standstone. With the exception of a very small one ~ 
several miles away, there are no artesian wells lower down the valley of Crooked ~ 
Creek than this spring. The spring has less flow or is choked up since the wells have ~ 
been bored. LP ean 
The subsoil in all the region of the wells is a peculiar soft, bluish, putty like clay, — 
or gumbo. It is not the best of soil forirrigating, but as it reaches down tothesand | 
‘and gravel containing the water, it is a prime cause of the artesian flows. Itisa — 
thoroughly impervious covering, which when broken by the drill permitsimmediate — 
outburst of the confined subterranean water. The sand or gravelin which the wa'er — 
is obtained is manifestly a broken-up form of the Tertiary grit and the source of the — 
water is not far to see, as the grit outcrops on the edge of the high prairie forsome ~ 
miles, and can absorb all the rain-fall. SN 


The wells of this region have thus been described and their water — 
- traced to its source, not because of the areal importance or the quan- 
tity of the flow, but because of the origin in the Tertiary grit, and the 
fact that the description given was written a year ago and there is no — 
diminution of their flow and the wells have been increased in number. ~ 
In the same county, farther to the southwest, is a creek whose waters — 
have perennial flow, being supplied from springs which issue from the — 
same Tertiary grit. A. portion of the waters of this creek is being used — 
to irrigate 400 acres of land, and if all were used 1,000 acres could be — 
served. I have thus described the Tertiary grit: ; Mt iu ge 


) 


~ =p 


The term grit is descriptive of this formation everywhere, yet itis of varying con- — 
stitution. In places it incloses a fine powder, but the powder is largely siliceous, is 
ugeful as a polishing powder, and appears to be volcanic in its origin—wind-blown 
volcanic glass from the Tertiary centers of eruption in the west. Elsewhere the grit 
is an aggregation of sand and lime, which we call its mortar-like form. Again the. 
lime exceeds the sand in quantity, and it is sufficiently fine to be used fur inside ~~ 
plastering. Then we have the mortar form, inclosing abundant pebbles, quartz, — 
feldspar, diorite, greenstone (hornblende), and more rarely granite with otherigneous — 
rocks. Then the limy matrix almost disappears, and we have a heavy conglomerate — 
of water-worn pebbles of the rocks above mentioned, with jasper, quartzite, and 
agate from the size of a nut to that of a large apple. Sometimes also thereisa bone — 
or a piece of completely silicified wood. The mortar-like form often hardens into a 
building stone, and its softer beds contain hard, tough nodules like indurated—not 
silicified—chalk. The conglomerate form changes at times into beds of a fair quality 
of sandstone. Insome places it shows as a hardened bed of gravel, with well-marked _ 
eross-bedding. The mortar like form is often a fossil bed, yielding bones of masto- — 
don, Aphelops, and turtle. There are in many placesroot-like concretions penetrat- 
ing the softer forms of the grit, and where these softer forms are of considerable — 
thickness—they attain in places a depth of 15 to 20 feet—they are characterized by — 
harder ledges at intervals of from 2 to 3 feet, which give very bold forms in weather- — 
ing. The conglomerate is also manifested in abrupt breaks and rocky ledges. . 

In the Arkansas Valley the conglomerate of the grit is mainly composed of pebbles _ 
of dark red feldspar. This isso marked a feature that its exposures, covered with _ 
the loose pebbles, can be recognized at long distances by their ruddy glowiathe sun. ~ 
In the valley of the Cimarron and in counties farther east the conglomerate is more 
often composed of quartz pebbles and pale feldspar, giving a whitish or grayish tint 
to the exposures. In several well-marked instances 1 found the mortar form and the 
conglomerate together, indicating that they are not, as 1 had at first supposed, local — 
variations of synchronous deposits. I found the mortar form below the conglomerate, 
the former having in those places its usual scant supply.of pebbles. Rocky Point. a ~~ 
bold ledge of the conglomerate 5 miles west of Dodge City, gave this juxtaposition — 
of the two forms, the mortar form showing only on the eastern or lower slope of the’ — 
point, and disappearing under the conglomerate. Elsewhere I found the mortar — 
form embedding not only the pebbles of igneous rock, but also pebbles, both water- 
worn and angular, of the Cretaceous rocks of the region, these fragments being more _ 
or less silicified. A small patch of white sandstone, of which there were several — 
near in Harper County (Sec. 5, T. 32, R. 5 west), had similar relation to the underly- 

- ing red rock (Jura-Trias). The red rock, a nodular clay, shades upward into the — 
sandstone, the intermediate part being a conglomerate of quartz pebbles in a pasty 
(Peimy A Oe 
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m tis of heh ade rock material. The sandstone itself has some pebbles of smaller 
e, and in the conglomerate the larger pebbles are below, and the least amount of 
a) e coloring matter—the pasty matrix—above. At another, ‘*Rocky Point,” on the 
_ Cimarron, in Morton County, the grit lies on the Dakota sandstones, and great 
rosions of previous epochs are well illustrated by the difference of the formations 
a which the grit rests. 
This description of the Tertiary grit is that of a formation by no means 
_ confined to Kansas. While it is found in at least 20,000 square miles 
a that State, it is also conspicuous in an equal area of eastern Colorado, 
my Bh: larger area of western Nebraska, and in similar areas of New Mexico 
and Texas. Its character for holding water is continuous through all 
_ that region. On the level prairie it is covered up by what we have 
called Tertiary marl, a loess-like deposit not altogether impervious to 
water, but so much so in most of its area to hold down the accumulated 
& 4 waters in the grit. The marl varies from 20 or 30 to 200 feet in thick-_ 
wis ness, and the grit from 20 to 100. Through all this region the high 
prairie wells are sunk through the marl and find abundance of water in 
: ~ the grit. Neither steam nor wind pumps reduce their supply. The | 
Beesiditions i in Meade County, Kans., which result in an artesian supply 
of. water, are strictly local, but it is quite possible, even probable, that 
there may be many repetitions of these local conditions in this vast 












é. Betas made available for extensive irrigation. All the. rivers of the» 
- plains, as distinguished from those whose sources are in the mountains, — 
an have their origin in the superabounding waters of the Tertiary grit.” 
os This is true of ‘the Republican, the Arickaree, the Smoky, the Solomon, 
the Prairie Dog, the Saline, the Cimarron, and numerous others, whose 
= _ beds are merely storm-used arroyos till they have cut below the grit, 


i ig 
.e ‘and then their channels have perennial streams, except where hidden 


re sand, which is largely the débris of the grit. In Wallace County, 
‘" Reonckt the first permanent water of the Smoky, just below the em- 
_ bouchure of such a spring-fed affluent, has been used for irrigation 
since 1873. Professor Hicks regards the development of the water in 
~ this Tertiary formation as a controlling factor in the development of 
_ the resources of western Nebraska. Professor Bailey suggests similar 
a conditions in Wyoming. And this is largely true from the Pecos to 
me ane Platte. 
_ The methods of this development will be various. The water of 
‘springs and rivers may be raised high enough for useful amounts of ir- 
SD eeation by various forms of water-lifts, horse-power, and the wind-pump. 
The last of these will certainly play an important part, and the people 
_ should be made acquainted with its best form. Urban communities, 
even small ones, in parts of the region not far from coal, will find it 
ten to use steam to raise this water. This is already exemplified at 
geome. of the railway towns in eastern Colorado. 
There are other artesian wells in Kansas. One at Larned has the 
Aargest flow in the State, nearly 300 gallons per minute. It is notavail- 
y able for irrigation because of its highly mineralized condition, which, 
ye however, gives the water a medical value, which is being utilized. A 
“it similar well at Great Bend has a flow of about 400 eallons per hour. 
- There is a still smaller one near the Colorado line, in Morton County, 
it ~ whieh would be available for irrigation, only that its flow is slightly less 
than that at Great Bend. 
_. These wells all have their water in the Triassic strata or ‘‘red beds.” 
a mer are strong reasons for believing that the flow at Richfield, Mor- 
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ton County, is not due to the hydrostatic prekeure to which we attribute | 
the usual flow of artesian wells. It may also be so at Great Bend, but ‘ 
the great flow at Larned must have the usual cause of artesian supply, 

but where the supply of water is to be found is not certain. It is pos- Ki 
sible that its position in the bottom of the synclinal trongh of the fon yh 
mations may have to do with it, and it is not improbable that the ay 


- water may find its way from the surface through cracks and fissures in 


the strata beneath some of the remarkable drainage areas to thie west, i 
which have no visible outlet. 

A group of from 20 to 30 wells, of flow varying from 1 or 2 to 15 ene ! . 
20 gallons per minute, at Miles City, in the Yellowstone Valley, in Mon- sa 
tana, deserves brief notice. They are useful for irrigation of eae mi: 


_and lawns, for domestic purposes, and watering cattle. The water is Ob- | 


tained from close sandy beds of the Laramie formation. Their exist- 
ence warrants the belief that others may be found in the large region — 
where the Laramie is developed to a great thickness, and the uplift: of. oh 
the strata towards the mountains would suggest, with the close- grenade 


character of the beds, that the supply may be perpetual. 


The observed facts then show that there are artesian wells in the sibed 
arid region investigated in formations of very different geologic ges iy 
In descending order they are: | Hees 

The Glacial Drift. ; ati 

The Tertiary formations. | betes 

The Laramie. Me ves Rye! | 

The Dakota sandstone. Hts 

The Triassic * red beds.” PR ick <. 

The diagram (Fig. I) is easily understood by the legend. It. repre 


. sents at A the ideal conditions of an artesian well. 


Fig. IT shows how at A 2 a failure to flow would be caused by abreach . 


of continuity of the lower impervious stratum. 


The form of breach of continuity may be very different from that 
suggested by the diagram. It may be in the form of change of text- 
ure. For example, a “bed of clay shale may gradually pass into a bed | 


. of sandy shale and from that to sandstone—that would bea virtual con- — 


tinuation downwards of the water-bearing stratum downwards—and so — 
the water might be diffused to great depths. Againa breach of con tinuity 
may occur in the water- bearing stratum itself, sandstone may become e 
sandy shale and pass into clay shale, and so stop horizontal distribution | ie 
of the water. Again the breach of continuity may occur in the upper — 
impervious layer, “when great diffusion of water will take place in Ani i 
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Surface strata. There willbe an abundant supply in wells but no press- 
_ ure,. Lack of continuity of rightly conditioned strata may, therefore, 
cause failure of artesian supply when there is nothing in sight to sug- * 
_ gest failure, and it may be perfectly impossible to locate the cause. re 
tle: III represents in western Kansas, and neighboring parts of Col- ve 
_orado and Nebraska, the probable arrangement of the strata. Itshows = | 
_ also the way in which the valleys have cut into the formations. The | 
ertiary (iniocene) grit is seen of irregular thickness, and is occasionally 
issing. Where it is exposed on the slopes of valleys it has springs as 
eviously described. The direction of the section is north and south 
80 does not show the dip, to which it is nearly transverse. 
is just possible that-the permo-carboniferous does not underlie 
1east Colorado, nor the Trias underlie Nebraska, but the higher 
s seem to underlie all the plains region, and farther northwest some 
‘eretaceous beds are found also beneath the Tertiaries, r 
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The Tertiary marl is the smooth covering of the plains region. It. "3 


‘ © 


‘shades off into the deposit known in eastern N ebraska and Iowa as 
Loess, but in southern Kansas it is very distinct from that formation. — 


It everywhere holds down the waters of the Tertiary grit and shading — 


down into it the water is often said to be in the bottom of the marl. 
With these diagrams, and those of the several geologists, it 1s be- ? 
lieved that the artesian problem and that of the water supply of the — 
plains generally may be understood. ' ha 
From the foregoing statements it will-be seen that— aa 
It is quite possible, and in some of the cases highly probable, that — 
known artesian areas will be greatly extended by further exploitation. — 
It is certain that some of the areas as already defined may have é 
many more wells than now exist without reducing the supply of water. — 
The diminished supply, or rather the loss of force to the extent of © 
wells ceasing to flow, at Fort Worth, in Texas, and at Denver, Colo., is. _ 


se 


a warning that should operate to prevent the clustering of wells too — 


closely together, even where there is an ample supply of water. — 

The phenomena of springs, which may be defined as natural artesian » 
wells, form a necessary part of the things to be examined in such an — 
investigation as the present, as they suggest limits within which arti- — 
ficial artesian wells can scarcely be expected, besides the fact that such 
examination of springs may lead to their utilization in irrigation.) 

The sandy nature of formations which in a large part of the plains — 
region are noted for their water-bearing capacity is the main cause of 2 
tke conditions which allow some of the river valleys to have a subflow | 
of water equal to or perhaps greater than that of the visible streams. — 
The conditions of hydrostatic pressure under which the subflows exist — 
suggest that their phenomena are directly related to those of artesian 
wells and springs, and may properly be investigated with them. — ae 

In this report but scant attention has been given to New Mexicoand — 
little to Texas. The circumstances of the investigation have made it — 
svarcely possible to do otherwise. The report of Professor Dumble, © 
which, as State gevlogist of Texas, he made directly to the Secretary, . 
on what may be called the artesian geology ot his State, though brief ~ 
and not expounding the phenomena of the known artesian areas, Shows © 
that there is high probability of considerable extension or repetition of — 
those areas, and the reports of the able field agent, Mr. Roesler, give a — 
mass of material and summing up in connection therewith which will 
much simplify future investigation. In New Mexico the possibilities — 
made known may become probabilities under further research, and in — 
beth this Territory and Texas comparaiively small supplies of water 
will go far in the raising of the semi-tropical products of the region. 

There is an important scientific question which, when answered, will” 
have a great economic value, upon which some of the data acquired in — 
this investigation will have direct bearing. It is, what is the rate of — 
percolation of waters through subterranean rocks at various depths — 


.* 


and of different petrographic texture? In the large area of the James — 


River district the deep seated Dakota sandstones form a supersaturated | 
bed which is an actual reservoir situated a great distance from its_ 
source of supply. A large number of wells will have to be running a 
great many years before the reservoir will be so lowered as to produce 
any phenomena that will indicate in any way the velocity from the out-— 
crop to the well. But in the Denver basin a, large. number of wells | 
have been running for such‘a length of time as to reduce the head of 
water, and the nearness of the outcrop of the water-bearing rocks of the 
basin is such as to supply some evidence as to the rate of. percolation. © 
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; ations of nak intermittent saline at Denver whose variability seems 
i etly traceable to variations in rain and snow fall of the neighboring 

untains. Observations on the subject have recently been collated 
‘in England, but the results obtained are yet only distant approxima- 
tions to verities. which; when accurately known, wiil be of great value. 


“or other Bahteheatican waters will always possess a value, due to the 


4, 


bs ably not be felt on the wells for one or two seasons thereafter. It is 
probable that in wells very distant from the outcrop of the water-bear- 
ing strata there will never be any variation due to seasonal variation 
of rainfall, as the character of the percolation may establish a constant 


ay is # movement of pulsations. 

Besides the geologists the writer has been personally associated with 
: % all the field agents, and has received from them valuable assistance, 
mf fs and i in travels of about 13,000 miles he was closely associated in more 


Hi Te - than half the j journey with Gol. E.S. Nettleton, the supervising engineer, | 


Re tnt to whose ability and kindly co- -operation the success of the work is largely 


biadue,’ The arduousness of the work in the field was so incessant as to- 


pi _ frequently Strain the physical ability to perform it, but the encourage- 


bie ment received from time to time from the Department at Washington, | 
a through the special agent in charge (Mr. R. J. Hinton), was such as to’ 
Be ahote to the use of my best efforts, which were given ‘throughout — 


AS 


a: e whole period. 


The work done, it is hoped, will meet with your approbation, and i in 


Be ae hope this report is respeetfally submitted. 


pie HS 





distance from the outcrop and slowness of the percolation, which does’ 
‘not attaeh to irrigation from surface waters. It is this, that it is not — 
; likely to fail in a dry season, as the effects of the dry season will prob- 


} om th instead of variable outflow, even as the flow of blood in the veins of: 
the body is a steady stream notwithstanding that that of the arteries. 
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EXHIBIT A. 


U. S. DEPARTMENT OF AGRICULTURE, 
ARTESIAN WELL INVESTIGATION, 
Washington, D. C., April 21, 1890. 



























muy 
1. Name of well, 


, ARTESIAN WELLS. 
' + 2. P. O. address of owner, 








, County 





, State of : 
_ _ Dear Sir: Pursuant to an act of Congress approved April 4, 1890, which requires 
_ the Department of Agriculture to make certain preliminary investigations concerning 
the character and location of artesian wells within the area embraced between the 
_ 97th meridian west longitude and the foot-hills of the Rocky Mountains, you are re- 
- spectfully requested to fill out this blank with as full and accurate information as 
_ you can command, and return the same as soon as you can conveniently to the divi- . 
sion field agent in the addressed envelope herewith inclosed. 
oe) Very-truly, 





¢ 
* 
i 


RICHARD J. HINTON, 
Special Agent in Charge. 








| , town , range 
_ 4, Well was begun , 18—, and finished , 18—. 

_ 5. What is the elevation of the top of well above sea level? If unknown, 
_ give the distance above or helow the railroad track at the nearest station, designat- 
ing the railroad and the name of the station. 
6. What is the total depth of well? 
7. What is the total cost of the wel® including the tubing and casing? 
8 What was the price paid per foot for different diameters of bores and for differ- 
ent depths? 
_ 9. What was the depth, thickness, character, etc., of the strata penetrated ? 
10. What is the flow of the well in gallons per minute when discharging freely or 
' with any contraction of the orifice? (If the well failed to flow, give all particulars 
_ regarding the bore, and state cause for failure to flow if that is known.) 
11, What is the pressure, in pounds, per square inch, of the water at the top of the 
_ well when the flow is completely shut off? 
oe y 12. What is the pressure, per square inch, when the well is flowing 
per minute ? 


i. 
ia 
tf 
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gallons 
13. Has the discharge increased or diminished since the well was first cased in its 
present position; if so, how much? 
a 14. Has any sand or other solid matter been brought up with the flowing water? 
_ If 80, what was its character and amount? 

a 15. Has the water from the well been analyzed; if so, give the analysis or state 

___-where it can be obtained? 
f 16. For what purpose is the water of this well used ? 
_ 17. If used for irrigation, state the amount of land irrigated and its effect on grown 

vegetation ? 

- 18. Is the well so situated that the water flowing from it can he stored during the 
non -irrigation season ? 
Ba). 19. What is the estimated number of acres that the water flowing from the well 
P a fan peeps to serve, taking account of what will be lost by evaporation and perco- 
+ lation 
2 - 20. What is the annual rainfall in the vicinity of the well? 
__.. 21. What is the amount of rainfall during the cropping season, say from April 1 to 
___- September 1? ‘ 
_  . 22. Is irrigation necessary for a full development and the maturing of crops every 
_-~—-year? If not, what proportion of the years is it necessary ? . 
i _ 23. What is the value of the farming land in your vicinity? , 

24, What would be the value of the land if it were provided with means for irri- 
gation? 
-_. 25. What would be a fair price, per acre, for the annual rental of irrigation water 
for common agricultural purposes? : 
26. What would be a fair price for water in perpetuity per acre? 
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{Enter in consecutive order in the proper columns, in the blank below. Fora guide as to the form of 

tabulating the record of the well, see specimen record below. ] rie 

’ 
Thickness 
Character of strata. os each | Depth. Remarks, 4 
oot. 








OT 


GENERAL REMARKS. 














Thickness | Depth \. 
Character of strata. ofeach | from sur- Remarks. 
stratum. face. 
Feet. Feet, : 

1 Dlaok allavial B0uey onc. kssekcs 2 2 | Drove pipe to bed rock 10 diameter. 

2. Impervious yellow clay.......... Anes 5 | @ 7 | Struck surface at 14 feet. 

sur CORPRO BTAVEL <A cece, st ctcs antes 7! 14 

4. Fine sand and gravel............... 30 44 | Top of bed rock. Bore 10-inch diameter. 

PRIUS BIBER A aye en etaot See cat eee 65 109'| Very soft. 

6. Whitish sandstone ................. 9 118 | Small supply of water. 

Tim DUNO, LIMESTONE Vase se es ence cect 35 153 | At 175 reduced bore to 8 inches. 

8. Black slate ............ 8 a ARNE oe 205 358 | Mud vein 352 feet. 

DM MANGSLONG Uy 6 o5 o's). be ei de- ca ede thee 16 374 | Struck water at 360 feet. 
US Cirnestonesn 2 i ten ko ee ee 28 402 
Diao ree Bla her 0 Soe) areal oe Bek ya ae 135 | 537 
12. Sand and quartz....-........2-..--2: 2 539 | At 538 reduced bore to 6 inches. 
iS Ap A TTA GE ci IE A rc Ati peer ag og Ca 102 | 641 | Very dark red. 
ES DIUC MAO ect. t ewe te at aetn sta 168 | 809 
15. Coarse sand and gravel............. 14 | 8-3 | At 810 struck strong flow fresh water. . 
UMC TACK BlALR Lt gece! Saw. £ oS te ase 5 | 828 





GENERAL REMARKS. 


The well was tested at the 360 feet supply, but flow was only 6 gallons per minute 
and no pressure. 

The well is now cased at 825 feet and flows 325 gallons per minute. At first, con- 
siderable fine sand came up with water. 

Water is soft and very clear. 


U. S. DEPARTMENT OF AGRICULTURE. 


ARTESIAN WELL INVESTIGATION, 





ARTESIAN WELLS. 
[To accompany the general circular. ] 


Location of boring.—Names of persons who can probably furnish informations 























1. Sec. Lb BR: : 
Name, ‘ — 
P. O. address, —; County, —~—; State, —. 


2, Sec. —— T, —— R. 
Name, 
P. O. address, 











—; County, ———;: State, , “te 












ie oh... 

3. Sec. —— T. —— R. —-. 

: ’ i Name, 

> P. O. address, -; County, 
4, Sec. —— T, —— R. —. 
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———; State, 











- Name, ——-— ———. 
E P. O. address, —-—; County, ———; State, 3 
; 5. Sec. T. —— R. —. 
a Name, ——. 
’ P. O address, ———}; County, ——— ; State, ——~—. 
, [Please give the same information regarding all important springs or other subter- 
_  -fanean water flowing to the surface. ] 
; | Location—character—-names of persons who can probably furnish information. 
1. Sec. —— T. —— R. —. 
i Name, ———- ———. 
P. O. address, —-—; County, ———; State, : 
2. Sec. —— T. —— R. ——. 
Name, ee, 
P. O. address, ——— ; County, ———; State, ———. 
3. Sec. —— T. —— R. ——. 
Name, ——-— ———. 
P. O. address, ———; County, ———; State, ———. 
4, Sec. —— T. —— R. ——. 
Name, ——— ———. 
P. O. address, ——— ; County, ———; State, ——~—. 
5. Sec. —— T. —— ——, 
Name, —_— 
P. O. address, ; County, ; State, 











State character, volume, and such other details as are obtainable of the said 


water supplies. 

Give your own name 
Post office 
County 
State 

















Return this and other blanks inclosed to — 


ee 
° 








Division Field Agent. 


U. S. DEPARTMENT OF AGRICULTURE, 





To / 








ARTESIAN WELLS INVESTIGATION, 
Washington, D. C. 


Dear Sir: Under an act entitled “An act to provide for certain most urgent 
deficiencies,” etc., approved April 4, 1890, the following investigation had been 


ordered: 


“To authorize the Secretary of Agriculture to make such preliminary investiga- 
tions of an engineering and other character as will, so far as practicable, determine 
the proper location for artesian wells for irrigation purposes within the area west 


of the ninety-seventh meridian and 


east of the foot hills of the Rocky Mountains, 


twenty thousand dollars; and a report of all operations and expenditures hereunder 
shall be made to Congress immediately after July first, eighteen hundred and ninety: 
- Provided, That no part of said amount shall be expended in sinking wells or the 
construction of irrigation works, and the work done under this appropriation shall 
be completed and a report of the same made within the appropriation, and nothing 
herein shall commit the Government to any plan of irrigation or the construction of 


works therefor.” 


In furtherance of the investigation thus ordered, you are respectfully asked to aid 


by replying as early as possible to the questions accompanying this letter. 


Please 


give also on the inclosed form the exact location (by section, township, and range, 
when possible) of all borings for water in your vicinity, and of all others known to 
you within the territory embraced by the ninety-seventh meridian of west longitude 


and the foot hills of the Rocky Mountains. 


State also whether water was obtained 


or not by the borings reported. The Department will be obliged by the receipt of 


- bs 
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the names and post-office addresses of other intelligent and trustworthy persons who 
may, in your opinion, be able to furnish similar detailed information. This blank will 
be inclosed with return envelope, both of which will be mailed to you by the field 
agent for your division, to whom returns are to be sent. 

Respectfully, 








Special Agent in charge of I nvestigation. 


U. S. DEPARTMENT OF AGRICULTURE, 
ARTESIAN WELL INVESTIGATION, 
Washington, D. C., April 21, 1890. 

DEAR Sir: You are requested to furnish to this Department such information as 
you may possess, concerning all important springs and other subterranean waters 
flowing to the surface in your vicinity or of which you have knowledge. ‘These to 
be located between meridian 97° of longitude west {rom Greenwich and the foot hills 
of the Rocky Mountains. Such waters coming from subterranean sources may, in a 
strict sense, be artesian in character and of importance as indicating the existence of 
larger supplies. You will oblige by filling up the accompanying blank, therefore, 
with as full and accurate information as you can command and return the same at 
your earliest convenience in the envelope inclosed herewith. This blank is for a 
single record. If you can fill others please make the fact known to the field agent in 
charge of your division. 

Respectfully, 








Special Agent in Charge. 


U. 8S. DEPARTMENT OF AGRICULTURE, 
ARTESIAN WELLS INVESTIGATION. 





’ 








Drak Sir: Please fill up and return inclosed blanks at your earliest convenience, 
using accompanying return envelope. 

This request is made in furtherance of an investigation ordered by Congress into 
the extent and availability for irrigation of the subterranean waters. But a few 
weeks can be devoted to covering a large territory. In collecting the information 
desired only a limited time for inquiry and reports is made available. Hence, as 
this is for the public good, it is hoped that you will readily aid in obtaining the data 
required and that, too, in the shortest possible time. . 

Respectfully, 





Division Field Agent. 
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Protite view front DEWLS LAKE t0 SANTEE AGENCY, NEB. 
SHOWING RELATION OF WATER-BEARING ROCK TO THE SURFACE. 
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REPORT OF PROFESSOR GARRY E. CULVER, UNIVERSITY OF 
ota FIELD GEOLOGIST FOR NORTH AND SOUTH DA- 


INTRODUCTORY REMARKS. 


From the size of the district and the limited time available for field 
work, as well as from the purpose of the investigation, it seemed best 
to attempt only a general and necessarily rapid reconnaissance of the 
two States assigned to me. By this plan I hoped to be able to make a 
brief examination of all exposures of strata in either State likely to 
throw any light upon the question at issue, and so to determine, approxi- 
mately at least, the controlling geological features and to outline 
roughly the artesian basin or basins lying in the two States. 

Actual field work was begun May 1 and continued until June12, and, 
although I traveled nearly 6,000 miles during this period, I was unable 
to visit all the points I had selected as likely to afford valuable informa- 
tion. I believe, however, that the course pursued has been justified, 
partly by the results already obtained and partly by the knowledge of 
just where future study is most needed. 

With the exception of the exposures on the Missouri River, oppor- 
tunities for studying the structure of the Dakotas are not abundant. 
The exposures are usually small and widely separated. Had accurate 
and complete records of the artesian well borings been kept, they would 
have furnished very valuable data. Unfortunately, this was not found 
to be the case. With some noteworthy exceptions, the ouly reliable data 
obtain able, referred to the depth of the well, the depth at which water 
was obtained, and the character of the water-bearing rock. 

Using these facts, I have constructed the sectional view which accom- 
panies this report, showing the relation of the water-bearing rock to 
the surface, in a line nearly north and south across the great artesian 
basin. 

On the small scale necessarily used, the rock appears quite strongly 
folded, but when the length of the section is taken into consideration, 
it becomes apparent that the folds are such gentle undulations as to be 
quite inappreciable to the eye on the natural scale. 


GEOLOGY OF THE DAKOTAS. 


Archacen.—The well-known Sioux quartzite, with a small area of di- 
abase which outcrops on Split Rock Creek, in sections 15 and 22, Bran- 
don Township. Minnehaha County, are all the rocks of this age occur- 
ring in either Dakota, exclusive of the Black Hills region. 

The quartzite is most prominently exposed in Minnehaha County, 
where it is extensively quarried. The streams have cut deeply into it, 
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notwithstanding its great hardness and durability. At Dell Rapids 
the Big Sioux runs through a gorge, the walls of which are about 50 
feet high and usually perpendicular. Considerable portions of the 
upper layers of the rock have been carried away in the vicinity of the 
gorge, so that the whole depth to which the stream has cut is not less 
than 75 feet. 

On the Split Rock, a small creek in the eastern part of the county, 

the quartzite forms vertical walls over 60 feet high, making a pictur- 

_ esque exposure. A number of fine springs issue from crevices in this 
rock, especially at Palisade, Corson, and Sioux Falls. I have not been 
able to get the amount of flow of any of them, but the city of Sioux 

‘Falls is supplied from a single spring, the largest, probably, of the num- 
ber. At Sioux Falls the diamond drill has been sent into this rock 
about 600 feet, encountering nothing but quartzite, red shale, and pipe- 
stone. From the various smaller exposures of this rock, and from the 
record of well borings, it is seen that the quartzite lies comparatively 
near the surface in Minnehaha, McCook, Hanson, Davison, Lincoln, 
Turner, and Hutchinson Counties, and at no very great depths in the 
tier of counties encircling these, e. g., at Vermiliion, Clay County, in 
the university well, quartzite was struck at 630 feet; at Scotland, Bon 
Homme County, at 500 feet; at Plankinton, at 750 feet, and at White 
Lake at 850 feet. Its eroded surface is thus seen to slope somewhat 
rapidly to the south and west. 

At Salem this rock is struck at 222 feet; Vilas, 466 feet, while at 
Iroquois, at this date, June 16, 1890, the drill is down 600 feet without 

finding it. It seems probable, therefore, that the counties referred to 
are the only ones in which this rock is likely to prove an obstacle in 
the way of obtaining flowing wells from the Dakota sandstone. 

Granite.—At the foot of Big Stone Lake is an exposure of granite on 
the Minnesota side, extending down the valley of the Minnesota. No 
outcrop is known to the writer on the Dakota side. It is not improb- 
able, however, that granitic rock would be encountered at no very great 
depth in the region adjacent to Big Stone Lake and south along the 
line in, say, the first tier of counties. 

Cretaceous.— With the exceptions already noted, no rock older than 
Cretaceous has been encountered in the wells of the James River basin. 
(In the Red River Valley the older Mesozoic and Paleozoic rocks seem 
to have been penetrated.) The lower Cretaceous beds lap on to the 
quartzite in South Dakota, the Benton and the Niobrara overlapping 
the Dakota group. In the region of Big Stone Lake, Dakota, and in 
western Minnesota, the Cretaceous beds lap on to the older rocks. (See 
diagram.) 

Beginning with the lowest of the Cretaceous series, the Dakota 
group, we find the only exposure in Dakota on the Big Sioux River, 
in the southeastern part of South Dakota, where it appears as a series 
of beds as follows: Saudstone, seam of lignite, sandstone, seam of lig- 
nite, sandstone, shale, sandstone. (See section view.) Throughout these 
beds impressions of leaves are abundant, and in places the seams of 
lignite become simply leaf-beds. On going up either the Big Sioux or 
the Missouri, the Dakota is seen to pass under the Benton shales in 
Union County, 8. Dak. 

Fort Benton group.—This group consists, on the Missouri, of blue, 
somewhat shaly limestone at the base, shales and laminated clays with 

some thin layers of very hard. limestone, all of a lead-gray color, and 
about 90 or 100 feet thick altogether. 

The limestone and the shales just above are full of the fossil remains 
of Inocerami, mostly I. problematicus. 
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The clays above contain Pryoncyclus Woolgari, Mantell, and one or. 


two species of serpule. The former usually occur in concretions and 
the latter are usually found attached to pieces of a large bivalve shell. 
These three fossils seem to be quite characteristic of the Benton. Be- 
side these may be mentioned as characteristic, crystals of selenite— 
oiten known locally as “isinglass ”—concretionary masses of pyrite, 
(often the replacing material in the fossil pryonoyclus,) and large len- 
ticular concretions of clay cemented by calcium carbonate into a rock 
of great hardness. These latter often contain disseminated pyrite, 
which of course adds to their hardness. They are often encountered 


by the drill in sinking wells, and are referred to by the drillers as 


‘“‘hard head,” ‘iron ore,” “conglomerate,” etc. The Benton outcrops 
along the Missouri from the mouth of the Big Sioux to the mouth of 
the James below Yankton where it passes beneath the Niobrara group. 


It is also exposed about 3 miles southeast of Mitchell in a cut on the - 


line of the Chicago, Milwaukee and St. Paul Railway, where it is seen 
to pass under the chalk. Itis probable that it lies in erosion hollows 
in the quartzite in the counties mentioned as being underlaid by that 
rock. 

Niobrara group.—These beds, the somewhat well known “chalk roek,” 
consist of marls, marly clays, and thick beds of’ light, friable, cream- 
colored limestone. The clays and marls are lead gray in color; the 
latter, however, sometimes weather to a light grayish white. From 
Yankton to Chamberlin, on the Missouri, the bluffs consist chiefly 
of these beds. East of the river they outcrop at various places from 
Chamberlin to Canton on the east line of the State. Mitchell, Scot- 
land, and several points in Yankton, Clay, Turner, and Union Coun- 
ties, are to be mentioned. Spirit Mound, 6 miles north of Vermil- 
lion, is the southernmost outlier on the Dakota side of the Missouri. 
On the Nebraska side the beds extend much farther south. At Cham- 
berlin, where the bluffs are about 300 feet high, the lower 100 feet is 
Niobrara. Its total thickness can not be less than 200 feet in the neigh- 
borhood of the Missouri. Limestone, which seems referable to these 
beds, is reported in the sections of the wells at Huron, White Lake, 
Aberdeen, Columbia, Ashton, Andover, and Groton. Of course the 
wells at Mitchell, Scotland, Yankton, Tyndall, and the Santee Ageney 
pass through it. At none of the places mentioned, however, is it re- 
ported at the thickness given above. 

It is evident either that the beds thin out to the east or else that the 
marls, ete., are reported as blue shale. My own opinion is that both 
are true. Common fossils are Ostrea congesta, fragments of a large ino- 
ceramus, and numerous large scales of fishes. Fossil fish are less 
common. 

Fort Pierre Group.—Dark unctuous clays constitute a great part of 
these beds at the typical exposure near Pierre. There are beds of dark- 
gray laminated clays at various levels. The whole group is quite thick 


on the Missouri, certainly not less than 400 feet, and probably much — 


thicker. ‘Taking the records of the wells in the northern part of South 
Dakota as evidence, the Pierre beds thin out rapidly to the east or else 
change their character more decidedly than they are known to do else- 
where. 

Present knowledge leads me to think the former more likely to be 





NotEe.—The subdivisions of the Colorado group are used here as being more 
specific. See Invertebrate Paleontology of the Upper Missouri Cretaceous. F. B. 
Meek. | 
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- true, and that the blue shale so uniformly reported from the northern 

_ portion of the basin belongs to the Benton.and to the Niobrara. 

_ The only exposure seen by me, except on the Missouri, referred to 
_ this group, was on the Cheyenne River, in the southeastern part of 

. North Dakota, at Valley City. Ifound no fossils here, and was in some 

_ doubt, at the time of my visit, whether the clays belonged to the Benton 

_ ortothe Pierre. If to the latter, then they lie in an erosion hollow of 

_ the Benton. The exposure consists of two beds, the lower dark-gray 

laminated clays, the latter black unctuous clays, unlike the Benton as’ 

_ seen on the Missouri near Vermillion, but much like some portions of 

the bluffs at Fort Benton, Mont. 

The Pierre probably occupies a wide region in central Dakota in a 
belt running north and south. West of the river in North Dakota it 
is covered by later formations, but appears again in eastern Montana. 
Its most southerly extension is at Yankton, where I found a thin out- 
lier capping the chalk bluffs near the cement works. In examining the 

bluffs above Yankton I find the Pierre rests on the chalk all along, 
under the Loess. 

On the Firesteel north of Mitchell, occurs an outcrop of sandstone 
which I should have mentioned under Dakota, as it seems referable to 

_ that horizon, although differing from the typical Dakota somewhat. 

Ié consists of coarse yellow sandstone, perhaps 12 feet, then below red 

and very hard sandstone or grit, containing considerable quantities of 
imperfectly preserved wood, some carbonized and some silicified. The 
outcrop extends several miles to the northwest, but I did not have time 
to follow it. The exposure mentioned is not more than 5 miles north- — 
west from the chalk which forms the bluffs of the Firesteel east of 
Mitchell, and rests on the Benton. Moreover, the sandstone and the 
chalk lie at almost exactly the same level. Further than this their re- 
lations were not determined. 

In the eastern part of North Dakota, forming the western wall of the 
Red River Valley, is a thick bed of shale. The best exposure seen is at 
Milton, in Cavalier County, on the head waters of Park River, where it 
forms steep bluffs 150 feet high. Where it has been exposed to the air 

for a long time it breaks up into thiu light-gray flakes of remarkably 
even size and quite hard. In this respect it ditfers from any cretaceous. 
shales I have before examined. I succeeded in finding a few fossils. 
here, the best an inoceramus, new to me, but plainly of this genus. 
Worm burrows were abundant. I also found what seemed to be casts 
of a little baculite. The specimens were poor, however, and unsatis- 
factory. Misleading information earlier in the season prevented my 
finding this rock until about the time I was compelled by the limited. 
time to leave the field. 

From such hasty observations as I could make, however, I am of the 
opinion that the shale is continuous with that which outcrops at James- 
town, N. Dak. 1 made an examination for fossils at the last-mentioned 
place, but found none. The general appearance and character of this 

_ shale is the same as that of the Milton exposure. The James at this 
point has cut about 100 feet into the shale, the valley being about a 
amile wide. South from Jamestown the shale is seen outcropping at 

various points as far as La Moure, near the south line of the State. 

No surface exposures were seen south of La Moure, in the James Val- 

ley, except those previously mentioned in South Dakota. — 

The deep wells at Jamestown and Devil’s Lake show this shale to be 
practically continuous from the surface to the water-bearing rock, 
only very thin beds of limestone and sandstone being passed through 


60 ARTESIAN WELLS. ages 


in either well, according to the reports of the drillers. This northward 
thickening of the shales is still further shown by the sections of two 
wells in Manitoba, kindly furnished by the Swan Company. ; 

Laramie.—-Passing west in North Dakota from the James River Val- 
ley, no exposures of strata are seen on either line of railway until the © 
Missouri is reached. Here the Laramie is recognized. The river has | 
cut into the beds about 200 feet, exposing the edges of alternating 
Strata of clays and sandstone, with (at Williston) beds of lignite, silici- 
fied wood, etc. Near Bismarck a large tree was found in the clays 
about 175 feet below the surface, one-half of which (the lower) was 
finely silicified, while the upper half was part lignite and part brown 
wood. From a hasty examination it seemed to me that this portion 
was the result of the action of both processes, 7. é., it was partly car- . 
bonized and partly silicified.* 

How far east of the Missouri the Laramie beds extend it is impossi- 
ble to say until borings are made, as there do not seem to be any ex- 
posures. 

The thickness of the beds could not be even approximately de- 
termined. | 

The Bismarck section is as follows: 





DADO tow 


Feet. :\ LEVEL OF RIVER. 

SEC tae Sag odd da haem aia Ning Cn diel 30 Feet. 

Voarse sand fle elie ieee 2| 9. Clay (blue)... 2... 3) 50. 
aarp leat: bats oa dats oe 6 | 10. Lignite./.-02. /. ae 10 
. Indurated clay (yellow) ......... 30 | 11. Clay (blue) .2.... 2. 2 ee 30 
. Laminated clay (blue) ........... 50 —. 

Arenaceous clay (yellowish)... ... 20 Total»... 2.0.00... 298 
wpandstond (oray) coe et ee ee 20 : 
Clay blne) Auctue 2g Vo aes 50 


/ 


(The section below the river level was obtained from the excavations 
made by the Northern Pacific Railroad Company in building the bridge 
over the Missouri.) 

The section at Medora, on the Little Missouri, is as follows: 


Feet Feet 
dL CEIGOORS tant ty at on Fac winter etie a3 | 11. Clay ...222..00. 16): See 5 
> gS 1s CMRI A Be SRS ABIL we IN Se 2 | 12. Sandstone... ..4..300nee eee 55 
Ore OHINS le eer. ae eee ee ees o | 13. Clay’. 2-2... . 2. aoc ne 5 
AIndurated clay 20252 2 Gn 17 | 14. Coal -7.... 2). 2 a 3 
> oandstone. Wet ee. oR ORY *% (15, Clays:..2.. 00.022. eee 57 
DRA AVES QaloPceia tas ass ts: apali’ 24 | 16. Coal /.3i. 2025.0. eee 3 
7. Coal and underclay............. 2 i 17.)- Clay; 12.8 see nie oe 42 
Pe Nanistoue tesco ore 40 — 
erCLAV el a heer lie eh AES 3 Total’... or 2894 
10. Coal and underclay............. 1} 


This is a fairly typical “ Bad Lands” section. The clays are mostly 
arenaceous and the sandstones yellowish gray. Of course the coal is 
lignite. Many silicified Stumps of trees occur. Far west in Montana 
the lower cretaceous beds rise again to the surface, the Dakota last. 





“See Prof. Lester A. Ward’s paper on the Laramie in sixth annual report, U. S. 
Geological Survey. 
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REPORT OF PROFESSOR G. E. BAILEY, M. E. PH. D., OF THE 
GEOLOGY OF SOUTH DAKOTA, WEST OF THE MISSOURI 
RIVER, AND OF WYOMING, EAST OF THE FOOT-HILLS OF 
THE ROCKY MOUNTAINS. 


A careful examination of the geology of that portion of South Da- | 


_ kota lying west of the Missouri River, until reaching the foot-hills near 


the Wyoming line, shows that there is very little variation in the local 
particulars of the succession of the beds, in the texture and structure 
of the formation. 

Sections taken along the Missouri River, along the Cheyenne River, 
White, and Wakpa Schicta Rivers, and the-.streams coming from the 
Black Hills, show that the chief requisite conditions for artesian wells 
exist throughout this entire area, viz: 

First. A porous stratum, or water bearer, furnished by the Dakota 
sandstones. 

Second. Impervious beds above and below the Dakota sandstones. 

Third. A high fountain-head in the Black Hills and mountainous re- 
gion along the western edge of the State. 

The surface of all of that region lying east of the Black Hills and 
west of the Missouri River is almost wholly covered by the Colorado 
group of the Cretaceous, excepting a few local districts where fragments 
of the Laramie group, and evenof the White River Tertiary, remain 
uneroded. 7 

In the Black Hills there is an area of slates 50 miles wide by 90 
miles long, surrounded in concentric rings by the various geological for- 
mations from the Carboniferous to the Dakota sandstones which form 


_ the outer wall of the entire range. 


North of the Hills proper, this outeropingeof the Cretaceous still ex- 
tends beyond the north line of the State. 

This region of mountainous country forms a large collecting area 
for the waters sinking into the Dakota group of sandstones, and forms 
the source of supply for the artesian waters of the region farther east. 

The conditions upon which the artesian flow depends, as given by 
Professor Chamberlin in his report to the Government, are completely 
fulfilled in western South Dakota. | 

First. A pervious stratum to permit the entrance and passage of the 
water. This is furnished by the Dakota sandstones, which are essen- 


_ tially a body of coarse yellow or red sandstones from 250 to 400 feet in 


thickness. 

Second. A water-tight bed below, to prevent the escaping of the water 
downward. This is furnished by the Jura Triassic system of rocks 
which lie immediately below the Dakota sandstones, and which are in 
substance as follows: Overlying the Carboniferous limestones is a deep 
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red clay that forms the bottom of the Triassic group of rocks. Begin- 
ning with this clay and ascending the strata are as follows: First 115 
to 120 feet of red clay containing but little gypsum, and in some local- 
ities Showing thin pieces of clay sandstone. Second, grayish purple 
and pink gray limestones 15 inches to 15 feet thick. Third, 200 to 300 
feet. of red clay with interbedded strata of soft shaly sandstones and 
pieces of gypsum. Last, it is not easy to point out the parting between 
the Triassic and overlying Jurassic as both vary considerably locally. 
In general the Jurassic consists of from 200 to 500 feet of gray ash- 


colored marls, with bands of green or red sandstones and with a few 


thin pieces of impure limestones. 

Third. A like impervious bed above, to prevent the escape upwards. 
This is furnished by the Colorado group of rocks, which consists of dark 
gray laminated clays, alternating with layers of soft gray and light- 
colored limestones from 150 to 200 feet in thickness; lead-gray calear- 
eous marls with light yellowish and white limestones, 100 to 200 feet 
thick; dark gray and bluish plastic clays, 150 to 250 feet in thickness. 

The dark clays of this group form almost the entire surface of the 
region between the foot-hills of the Black Hills and the Missouri River, 
and which I find outcropping along the Missouri River at ail the points 
which I examined from below Chamberlain to above Pierre. 

Fourth. The inclination of the strata. While the rocks of the Black 
Hills pitch sharply from near the slates, their inclination rapidly grows 
less, until even in the foot-hills itis but slight, and as one goes east 
he soon finds the inelination or dip of the strata to have changed from 
a dip of from 10 to 15 degrees to that of 1 to 2 degrees, while over the 
greater portion of the plains, on what was lately known as the Reser- 
vation, the dip is generally from 1 to 2 degrees to the east, and possibly 
to the southeast a trifle. This gentle dip has carried the Cretaceous 
down slowly until it was replaced in the topography of the plains region 
in a few local districts by uneroded portions of the Fox Hill, which 
consists of gray ferruginous and yellowish sandstones and clays, having 
a total thickness of only about 100 feet, or else by a patch of the light 
clays and limestones of the White River Tertiary. 

Fifth. A suitable exposure of the edge of the porous stratum for col- 
lecting the supply of water. The collecting area consists not only of 
the entire Black Hills but also of the ground having an elevation of 
from 5,000 to 6,000 feet above the sea, extending north and south of the 
Black Hills beyond the State lines. The hills have been subjected to a 
peculiar erosion which sends all of their drainage to the east, convey- 
ing the rain-fall directly against the edge of the Dakota group of sand- 
stones which form the wall or rampart around the Black Hills, while 


the soft Jura Triassic is so eroded as to form a moat or huge ditch along | 


the inner edge of the sandstones, and its clays aid in conveying and 
keeping the waters in the pervious bed above. 

Sixth. An adequate rain-fall to furnish thesupply. The elevation of 
the Black Hills, from 5.000 to over 8,000 feet above the sea, together with 
the heavily wooded interior, gives a much larger rain-fall than the dis- 
tricts farther east, as both the Government signal officers and a num- 
ber of local observers, give the rain-fall as from 25 to 30 inches per 
year. 

Seventh. Absence of escape of the artesian waters through local 
faultings. There is no evidence that the waters escape from the Dakota 
sandstones, as all the springs across the reservation do not evidently 
reach the artesian source below, but have their origin in higher and local 
sources. 
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The Dakota sandstones are admirably adapted to use as a water 
bearer, for they are not close-textured, but very porous, permitting the 
waters to permeate the whole bed, while their great thickness makes the 
supply beyond calculation. They are remarkably uniform throughout 
large areas of both Wyoming and Dakota where they have been exam- 
ined. There is no evidence that they change anywhere from their 
coarse, open character to a fine-grained rock impermeable to water, but 
all the evidence is that they remain coarse-grained, with large water- 
conveying capacity and capable of furnishing a generous flow. Neither 
is there any proof that these sandstones thin out, but every indication 
that they maintain their thickness along the lines of the sections. (See 
Appendix.) And at the same time the impervious inclosing beds main- 
tain their character and quality. 

These facts, together with the gentle inclination of the strata to the 
east, make the entire area from the foot-hills of the Black Hills region to 
the Missouri River an artesian basin. 

With the exception of the local districts covered by the uneroded 
portions of the Fox Hill, White River, and Laramie formations, which 
cover small areas to a sufficient depth to prevent the artesian waters 
‘reaching the surface after the sands had been penetrated, in general, 
the question of tapping of the artesian waters in western Dakota is one 
of local depth. Local depth depends on the amount of surface erosion 
to which the top shales have been subjected, and to the existence of 
the overlying Laramie Tertiary. 

Unfortunately, no holes had been drilled in the entire field of my 
work, so that I have had no means of comparing the sections of the Cre- 
taceous rocks as given in this report with the sections of any drilled 
_ holes. But I believe that the Dakota sandstones are the source of the 
artesian waters. Knowing that as it dips but slightly, it must lie within 
available reach of the drill in nearly all of South Dakota west of the 
Missouri, and that the question of the local depth is only the question 
as to the depth of the more or less eroded Colorado group above that. 

In conclusion: The areas in which success may be reasonably antici- 
pated are along the valleys of the Missouri, the valleys of the Wakpa, 
Schicta, Medicine, and American Creeks, and the White River Valley, 
the Cheyenne and Belle Fourche Valleys, and many large areas of 
table lands lying at a slight elevation above the various streams. 

Second. There are areas in which the local conditions will have to be 
examined with more minuteness, in order to determine whether the 
hole is liable to be a success or a failure. This is especially true of the 
Upper White River region, of the lands immediately adjacent to the 
foot-hills, and the region between the hills and the Nebraska line. In 
all of these places there is evidence of more of less local faulting and 
disturbances of the strata. 

Third. The areas in which the conditions are adverse and prohibitory 
to artesian waters are on the high divides along the old Pierre and 
Chamberlain trails, and most of the higher divides along the Cheyenne. 
The principal areas covered by rocks overlying the Colorado are found 
along the central portion of the old reservation near the Cheyenne River, 
which is covered by the Laramie group and shows valuable veins of 
coal; and by a district south of American Creek covered by the Fox 
Hill formation and along the upper White River by the White River 
Tertiary and Laramie formations. 

Fourth. In the regions lying immediately south of the Black Hills, 
extending to the Nebraska line, the Tertiary rocks are undoubtedly 
liberal water bearers; they consist of thick, porous, coarse sandstones 
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closed beneath by the clays of the Colorado and Fox Hill groups, 
which have a slight dip, the same as the general surface of the land. 


It is not probable that the artesian flow is of any special pressure-or a 


power could be obtained from these rocks, owing to a lack of elevation 
at the collecting edge, still the amount of water contained in them is 
so much that in any wells sunk in them, the water would raise so near 
the surface as would make the matter of pumping an easy one. I 
would recommend the sinking of wells in this formation and having 
them tested by pumps, believing that their capacity would be sufficient 
to supply a much larger area than would be first supposed. 

Fifth. The Dakota sandstones dip from the hills region south and 
southeast into the State of Nebraska and should furnish a water supply 
there provided the strata do not lie too deep for practical drilling. 

Sixth. While it is evident that artesian water can be secured any- 
where along the lines of settlement on the newly opened reservation, I 
would suggest the importance of having the Cretaceous formations care- 
fully examined and studied through the Rosebud and Pine Ridge 
agencies in order to determine the dip and character of both Dakota 
sandstones and Tertiary rocks in order to settle the question of the 
artesian basins along the north tier of counties in the State of Nebraska. 

Seventh. I would also suggest the importance of more careful study 


of the local Tertiary artesian basins in the southwestern corner of Dakota. 


and in the northwestern portion of Nebraska. | 


WYOMING. 


That portion of Wyoming lying north of the Platte River and east 


of the foot-hills of the Rocky Mountains would embrace almost the 
entire northeastern quarter of the Territory. The region is one of 
anticlinals and the corresponding synclinals, the entire region being 
covered by the various groups of the Cretaceous rocks to different 
depths; so far as artesian waters are concerned they require much 
more minute investigation than I was able to give in the brief time at 
my command. 

There is no lack of artesian flow, as I have records of over sixty wells 
scattered along a belt of 45 miles wide extending from the northeast 
corner of the Territory to the center of Natrona County. Nearly all of 
these wells were flowing and the flow was either salt water, water heavily 
impregnated with sulphates and carbonates of soda, or else saline 
waters carrying a number of barrels of petroleum per day. In a few 
instances the borings were real oil wells, producing principally brown 
and amber lubricating oils, and in a few instances producing the light 
green oils similar to those of Pennsylvania. 


Gas was quite common in nearly every well and in some instances. 


shows enormous pressure. 

Outside of this belt, especially along the east of the Big Horn Range 
and in a number of localities i in Crook County and the eastern portion 
of Johnson County and in the northern portion of Laramie County, lL 
am satisfied that careful examination would show the existence of a 
number of valuable artesian basins where good water could be ob- 


tained from the Dakota sandstone. In about one-third of the area of © 


Johnson and Crook Counties and that portion of the southern counties 


\ 
‘ 
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Se ; 
_ lying north of the Platte River the Colorado group of rocks covers the 





_ surface of the valleys, and I have no doubt but that a good artesian 


flow could be obtained in all such localities by drilling down to the 
Dakota, the only question being as to the value of the water when ob- 


_ tained; the probabilities are that it would be saline unless the flow of | 
oil or gas was encountered. 


In all this region the Dakota seems to maintain the same open, coarse 


_ character that it did in western Dakota, but as one approaches the 


Platte River and passes south along the east flank of Laramie Moun- 
tains towards Cheyenne, bands of fine-grained, impervious sandstone. 


and quartz make their appearance in Dakota outcrop and might 


seriously affect its capacity as a water bearer. There are, however, 
thinner strata of more porous sandstone in the group which may yield 
a small local supply. £9 iiss 

That portion of Wyoming adjacent to the Nebraska line, extending 


- as far north as the Sioux City and Pacific Railroad, has another source 


of water supply which is not found in Dakota or northern Wyoming, 
namely, the Tertiary rocks and sandstone of the Tertiary are open and 
porous and well supplied with good water-tight strata below them. 
There is no impervious strata above. While no great pressure could be 
obtained in any well sunk in these sands, still they are such generous 


-water bearers and so coarse in their texture that it might be found 


very profitable if wells could be sunk and the water raised to the sur- 


face by pumps; there is no doubt but the water would rise to near the 


Surface of the ground in these rocks, and that the flow from a pump 
would be very large, but no artesian flow as ordinarily understood 


could be secured. 


In this region where the rain-fall is comparatively limited and where 
Tertiary rocks receive their supply from the Rocky Mountains immedi- 
ately to their west, I regard the development of the water in the Ter- 
tiary as of the utmost importance and only regret that there was not 
more time at my disposal to more thoroughly investigate it. 


_ There is a third source of water supply, which is a large portion of 


northeastern Wyoming, especially in Johnson County along the line 
of settlements on the east flank of the Big Horn and the mesas along 
each side of the Powder River, also along considerable of the portion 
of the table-lands parallel to and north of the line of the Chicago and 
Northwestern Railroad from the Nebraska line as far west as Caspar, 
and along the valleys of the Caspar Creek, west and on the north flank 
of the Rattle Snake Range. The rocks of Laramie group are generous 
water bearers and sandstones furnishing a liberal supply of clear and 
pure water ; as this formation in these localities is from 2,500 to 5,000 
feet in thickness and has a sharp pitch, from five to twenty-five degrees, . 
wherever water is obtained it comes with good pressure. The question: 


- of depth of the water supply in this formation is wholly a local one, © 


varying with each township almost, and it would require protracted 
and minute investigation to give any detail in connection to its value: 
as a water producer. 

I would respectfully call attention to the following suggestions : 

First. That a careful examination be made of that portion of Wyo- 
ming lying east of the Big Horn Mountains and north of the Rattle 
Snake, Caspar, and Laramie Ranges and east of the Rocky Mountains 
proper in the regions south of the Platte River, as but very little work 
has ever been done in any of this region by Government geologists for: 


any purpose. 
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Second. The Dakota sands in the north portion of the Territory are 


open and porous and liberal water-bearers, and all the districts where 
they are covered only by the Colorado rocks should receive a careful 
examination. 

Third. The Tertiary rocks along the east edge of the Territory, es- 
pecially near the Nebraska line, could no doubt be made liberal pro- 
ducers inamany localities, provided careful and thorough study is made 
of them. 

Fourth. Along the principal lines of settlement the Laramie group 
will be found to be the main source of artesian-water supply. but owing 
to the sharp folding of the synclinals it would require considerable time 
and study to define the area of the basins and ascertain its value. 

Fifth. The borings.so far made show that the Territory will in all 
probability become famous for its oil wells, as well as salt and gas, 
developed by boring for artesian water. 
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REPORT OF PROFESSOR LEWIS E. HICKS, STATE UNIVER- 
SITY OF NEBRASKA, ON THE STRATIGRAPHY AND HY- 
DROLOGY OF NEBRASKA. 





I.— SCOPE OF THE GEOLOGICAL INVESTIGATION. 


Almost all the subterranean waters of Nebraska have a tendency to 
rise in wells and bore-holes, sometimes flowing out at the surface, and 
hence come within the scope of “artesian” as defined by the Depart- 
ment of Agriculture. Asa geologist it falls to me to describe the 
stratigraphic conditions which determine the direction of flow and the 

pressure of subterranean waters, rather than to make an enumeration 

and description of flowing wells. Some of these will be incidentally de- 
scribed and their position indicated on the map, but this will be more 
for the purpose of illustrating the general principles of the underground 
circulation of moisture than as aiming at an exhaustive catalogue of 
such phenomena. 








II.—SOURCES OF MOISTURE. 


The water which flows on the surface or traverses the porous rocks 
beneath the surface of Nebraska is derived from the annual precipita- 
tion of rain, snow, and hail and from inflowing waters, partly on the 
surface, but more beneath the surface. 


THE RAINFALL. 





For the ten years preceding and including 1887, the mean annual 
rainfall of Nebraska as reported by Prof. Godwin D. Sweezy, in the Re- 
port of the Nebraska State Board of Agriculture for 1887 (pp. 27 et seq.) 
was 28.49 inches. This was the average of thirty-two stations, of which 
twenty-two were in southeastern Nebraska, where the rainfall is great- 
est. The average for western Nebraska is about 20 inches. This 
would be sufficient for most crops if it fell in good season and in gentle 
showers. But it is unfortunately rather spasmodic, several inches of 
water—even as much as one-fourth of the whole annual precipitation 
—sometimes falling in a single storm, and long periods of drought or 
of scant precipitation intervening. During great storms the atmos- 
pheric phenomena are very intense, the winds are violent, electric ten- 
sion is great, oppressive heat is followed by sudden cooling, and much 

of the moisture is congealed into deadly hail instead of vivifying rain. 
It is believed that irrigation and the growth of trees will modify the 
intensity of storms, prevent destruction of crops by hail, and secure 
more frequent, gentle, and regular precipitations. 

71 







72 ARTESIAN WELLS. Bee fo 
The aggregate volume of water precipitated is enormous. Itamounts 
to more than 100,000 cubic feet on each acre, or 5,000,000,000,000 cubic 
feet annually for the whole State. The mean annual discharge of all 
the rivers of Nebraska is about one-fourth of this amount, and it might 
be supposed therefore, that the flow of these streams is entirely due to 
the rain fall here. But evaporation is the thief which robs us of our ~ © 
rain-fall. Annual evaporation from a water.surface freely exposed is — 
certainly twice as great, probably it is three times as great, as the rain- 
fall on the Great Plains. Plants absorb and transpire large quantities 
of moisture. Much of the rain-fall which escapes evaporation never 
reaches the rivers. It is absorbed in the soil, which drinks up the show- 
ers as fast as they fall. This occurs to a far greater extent wherever | 
the prairie sod has been broken up by cultivation, and it is a most bene- 
ficial process. The soil and subsoil acquire a circulating capital of vivi- 
fying moisture. Gravitation draws this moisture downwards, and this 
movement prevails so long as new supplies are received at the surface. — 
But upon the drying of the surface the opposite force of capillarity 
comes into play and pulls the moisture up to nourish the growing crop. 
When we consider all the demands which the rain-fall has to meet, 
and especially the great and constant one of evaporation in a land of 
clear skies, hotsun, and brisk winds, it would be surprising ifso much ~~ 
as one-fourth of the water descending from the heavens were found 
flowing in the streams. We know indeed that the streams of Nebraska 
derive their waters in part from the rains and melting snows in the dis- 
tant mountains. This accession of moisture comes partly on the sur- 
face and partly by way of the porous rocks beneath the surface. The 
North Piatte delivers a large volume of water into the State. The 
South Platte formerly did, but irrigatign in Colorado has redueed its 
channel in Nebraska to a dry sand-wash over which teams may be 
driven the greater part of the year. Other streams entering Nebraska 
add something to the surface flow. But the underflow along the in- 
clined beds of porous rocks is undoubtedly a more important source of 
moisture than all the rivers which enter the State. At many points — 
along or near the western boundary these subterranean waters have . 
been tapped by wells or show themselves in springs. More than one 
level of ‘‘sheet water” has been demonstrated, and the deeper veins 
have the greater pressure. | 
Many streams have’ a steadiness of volume, and that volume unac- 
countably large, if the rain-fall of their several basins be regarded as the | 
only source of supply, which indicates that they have eroded their — 
channels down to the level of some sheet of water which feeds them 
with perennial springs, and maintains a steady volume in spite of 
long-continued drought. Take, for example, Frenchman River, the 
chief affluent of the Upper Republican River. It has a catchment 
basin of about 700,000 acres, upon which 38,000,000,000 cubic feet 
of water falls each year. More than one-third of this amount is 
delivered by the Frenchman to the Republican, and it flows on with 
very little change, month by month and year by year, without regard 
to variations in the rain-fall. A smart shower may fall in that region 
without starting any surface flow upon ‘the parched slopes and table- 
lands to swell the volume of the stream. In order to maintain so large 
and constant a volume it must be fed from subterranean sources, and 
observation of its headwaters discloses the actual existence of numerous 
and strong springs of a perennial character. 
A further evidence of the existence of subterranean waters flowing 
into Nebraska from without is the patent fact that there are flowing 
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_ wells, some of which do indeed obtain their waters from the rain-fall 
» within our borders, but others have such relations to the folded strata 
_ as to make it clear that their sources are in the remote plateaus and 
_ mountain ranges. In brief, we have three distinct indications of a con- 
_ siderable underflow apart from that belonging to each river, viz, 
_ ordinary wells tapping sheet water, perennial springs, and flowing wells. 
_ The cause of such an underflow is readily detected when we examine 
_ the dip of the rocks and see that they are not only inclined, but that 
porous beds are so shut in between impervious beds as to provide a 
- natural system of water carriers. This brings us to our third topic, the 
j _ lay of the rocks, which is the key to the whole matter of underground | 
i circulation of moisture. 

4 


Ill.— GEOLOGICAL STRUCTURE AND SURFACE FEATURES OF NE- 
‘ites . BRASKA. 


iy Broadly stated, the structure is that of a single broad synclinal 

_ trough, whose western rim is raised some 3,000 feet above the eastern. 

(See Fig.1.) Ofcourse this broad view of the case, and the rude diagram 

which illustrates it, ignores the minor crumplings and tiltings and all 

_of the unconformities of the strata. These may be safely ignored in the 

general discussion; and in this preliminary report of an investigation 

- #0 limited in time as the present one, nothing but general statements, 

illustrated by a few specific cases, can be made. The minor folds and 

_ the unconformities caused by erosion may turn out to have an important 

- influence when the subject is investigated in its minute details; but for 

the present general discussion it is substantially correct to say that 

Nebraska is one broad syncelinal. The axis of the trough is not quite a 
north-south line, neither is the dip exactly east or west. 

In eastern Nebraska the dip is west-northwest; in western Nebraska 
it is east-southeast. The axis of the synclinal consequently runs north- 
northeast and south-southwest, being at right angles to the dip.. 

This synelinal structure brings up the older formations in the south- 
east (see geological map); the newest rocks are found near the center 
of the State; and older rocks again emerge as we go westward up the 
slopes of the mountains. In the process of upheaval of the Rocky 
Mountains the whole series of strata in Nebraska not only got bent, 
but tilted away from the axis of elevation, and at the same time several 
beds of sand and gravel were formed, which are the water-carriers for 
western Nebraska. This tilting also determines the character of the 
‘present surface of Nebraska, which is that of a great plain sloping 
gently to the eastward, or southeast by east, nearly in the same direc- 

tion as the dip, but not conformable with the dip of the rocks, because 
erosion has cut deep valleys, the bottom of the basin has been filled in 
with later sediments, these being again cut by streams, and again a 
mantle of fresh sediment throwp down. This process has been repeated 
several times, and the existing surface is a complex result of many and 
varying forces acting through long periods. Neglecting minor topo- 
graphic irregularities the surface may be regarded as a plane sloping 
southeast by east at the rate of 10 feet per mile. Then, since the dip 18 
expressed by a curve, the surface plane cuts the dip, as shown by the 
line a b, Fig.1. This diagramatic representation, regarding the surface 
as a geometric plane, differs considerably from an actual profile, but it 
exhibits the physical and hydrographic relations of the surface to the 
- geologic structure with substantial accuracy. An actual profile would 
not only show the unevenness due to erosion, but would, instead of a 
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uniform slope, show a somewhat steeper gradient in the western than ; 
in the eastern portion of the line. A profile in the north-south direc- — 
tion would exhibit the unevenness due to erosion much more strik- 
ingly because it would cut across the valleys and show the table-lands 
rising from 200 to 800 feet above them. , : 

The existence of these table-lands and the peculiar forms on their 
surface have an important bearing upon the underflow in Nebraska, — 
and hence merit a brief description. On the typical table-land there 
are no streams whatever. Many square miles of western Nebraska are 
of this character. Not only are there no streams upon the table-lands 
themselves, but the waters falling there do not feed the streams in the 
valleys, unless it be by the indirect course of subterranean waters and 
springs. This statement may seem incomprehensible to readers who 
are accustomed only to the ordinary topographic types produced by — 
water sculpture in which every part of the surface belongs to the drain- 
age basin of some stream and the water partings are sharp lines. Here 
the whole broad table-land is the water parting. Its slopes at the 
edges turn the water off either way, but its whole summit constitutes a 
hydrographic unit independent of any river basin. The surface is not 
formed by water-sculpture or wind-sculpture, but is a primitive surface 
of deposition. Theold lake bottom was uneven by reason of previous 
erosion, and the traces of ancient valleys, partially obscured by new 
sediment, remain in many places. These valleys are a puzzle to the 
traveler uninitiated into the secrets of successive cycles of erosion and 
deposition. There is the valley plainly enough, but where is the stream 
that excavated it? Buried and forgotten! The old river may be resur- 
rected, as many others have been, by the progressive establishment, of 
a new drainage system, the existing streams re-opening the primitive 
silted up channels, but some of them will never be restored. 
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Another topographic type of the table-lands, and by far the most 


Significant and important one, is the lagoon. This is a natural basin. 
with rim complete on all sides and rising from 1 foot to 50 feet above 


‘ <= 
— - — 
ie ee Me ee 


- 
p—~ 


j Sige ARTESIAN WELLS. U7 


the depressed center. These lagoons are very numerous, sometimes as 
many as twenty upon a square mile. ‘They vary in size from 1 acre to 
severalhundred acres. The cross-section (Fig. 2) shows a broad, shallow 
basin filled with muck in the center to the depth of from 7 to 20 feet. 
A shallow pond with aquatic vegetation may occupy the lowest part 
at all seasons, or only in wet weather, or it may be wholly obsolete. 





Fig. 2. 
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Many of the lagoons have been utilized for domestic supply by means 
of deep cisterns cemented and covered to prevent evaporation; and a 
still greater number are used for stock-water, the natural depression 
being deepened with plow and scraper. The influence of the-.lagoon 
form upon subterranean waters is obvious. All the rain-fall of such 


- region which escapes evaporation siuks into the earth instead of flow- 


ing off in surface streams. 

The lagoon form is a record both of pre-existing inequalities and of un- 
even deposition of sediment. If western Nebraska should again become 
a lake bottom, and 100 or 200 feet of sediment be slowly and unevenly 
sifted down over the valleys and sand-hills, we should have a series of 


smothered rivers, silted-up valleys, and undrained lagoons, very simi- 


lar to the existing table-lands where they have not been invaded and 
modified by the modern water-ways. Such a surface being again ele- 
vated and converted into a land area, would begin to form new water- 
ways, and ultimately attain the ordinary topographic type of a country 
formed by water sculpture. Since western Nebraska presents a mixed 
orintermediate ty pein which water sculpture mingles, contends with, and 
impivges upon areas of unmodified primitive deposition, it is manifestly 
in a transition stage. Running water is the chisel which has shaped 
the features of all the older countries, and it has attacked this region 
but has not yet had time to reduce the whole surface to the valley type. 
Thus topography confirms the verdict of geology that this region is a 
newly-formed terrane. 

The sharp transition from table-land to river valley is another evi- 
dence of the recent emergence of the land. Erosion is sharp and ac- 
tive in the intermediate belt along the edge of the table-land. The 


blanket of lake sediment is frayed out, fretted, and fringed with an in- 


tricate maze of rugged cafions. This belt is difficult to traverse and 
incapable of cultivation. The soil of the table-lands is excellent. That 
of the valleys ranges through all degrees from the best to the most 


‘worthless. Here in the valleys we meet with additional evidence of the 


newness of the country in a geological sense. In old countries (geo- 
logically old) the valley or bottom lands are the best. The long-estab- 
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lished order of things results in rich and deep beds of alluvium pro- 


duced by the copious vegetation in the well-watered valley. The new 


valley, on the other hand, is encumbered by wash from its naked walls. 


Especially in a region of light rain-fall, where vegetation is tardy in its 
work of healing the gashes made by the water of occasional storms in 
the new and unconsolidated beds, the valleys are constantly deluged 
with fresh silt, and the accumulation of organic matter is slow.. The 
valley lands are in many places sandy, in some places alkaline, and are, 
generally speaking, inferior to the table-lands. Particular fields, how- 
ever, and some broad stretches of bottom land in western Nebraska, 
excel in fertility. Moreover the amelioration of the bottom lands by 
natural agencies is proceeding rapidly, and may be greatly accelerated 
by intelligent effort. Many square miles of river bottoms which for- 
merly lay bleaching in the sun, or whirled about in sand-storms, are 
now converted into verdant meadows. 

In the region of sand-hills, as well as on the table-lands where the 
lagoon form predominates, the rain-fall goes to feed the underflow. 
Sand-hill topography is like that of the unmodified table-lands in pre- 


senting a series of closed basins independent of drainage. These basins - 


are, however, very different from the lagoons both in origin and char- 
acter. The lagoon was formed by the settling of sediment in water 
upon a surface already uneven. The closed basin of the sand-hill 
region is formed by cross-ridges due to shifting winds. The typical 
form of a sand-hill is the elongated half-cone (Fig 3). The base is cut 


a ae cae 





Fi g. I. 
LYpicat (OT772 OF STA Hill. 
‘Blow-out at aA. 


Directtorn of wine tridticated bY Lhe 
ITOW. 


off obliquely, has a deeply concave surface, faces to windward, and — 


forms a “ blow-out.”. The tapering cone stretches off to leeward, or 


merges into the next blow-out, thus forming elongated ridges whose | 


jagged, saw-tooth summits indicate the successive blow-outs. The 
direction of the ridges is governed by the prevailing winds, and since 
these are from the west or southwest, the tendency to east-west ridges, 
with blow-outs facing west, is plainly apparent. But shifting winds 
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give cross-ridges and closed basins. The sand-hills are full of these, 
some of them being occupied by small lakes. Sand-hill topography, or 
_wind-formation, is therefore another type independent of ‘surface drain- 
age, and the absorptive nature of the sand makes such regions very 
important feeders of the underflow. 

__ In eastern Nebraska the whole surface is formed by water sculpture; 
- there are no closed basins of any considerable extent, and the bottom 
lands are highly fertile, except the few spots which are marred by swamps 
or by ‘‘ gumbo.” 


IV.—WATER-BEARING STRATA. 


The porous beds through which the subterranean waters flow occur 
at several different levels and are composed of rocks of various kinds, 
ranging in degree of porosity from coarse gravels to fine sandy marls 
and limestones. Beginning with the Permo-Carboniferous, the oldest 
formation in Nebraska, the water-bearing rocks will be described in 
ascending order from the oldest to the newest. The order of economic 
importance is just the reverse of the order of deposition, that is to say, 
the oldest rocks are the least valuable as bearers of water for irrigation, 
and the newest rocks are the most valuable. 


(1) THE SANDSTONES AND LIMESTONES OF THE CARBONIFEROUS. 


An artesian flow has been obtained from Carboniferous rocks at various 
points in Nebraska, and plenty of water from the same formation in other 
places where the force was not great enough to createa flow. Contrary 
to what one would naturally expect the limestones of the Carboniferous 
appear to yield more water than the sandstones. The limestones are 
water. bearing wherever they are coarsely crystalline or cavernous from 
the removal of fossils by solution, or much divided by fissures. Porosity 
due to crystalline structure is most frequently observed in dolomitic or 
magnesian limestones. Thus, for instance, artesian water flows from 
crystalline magnesian limestone at a depth of 545 feet in the Govern- 
ment square just north of the post-office in Lincoln. The well mouth is 
1,170 feet above tide, and the top of the water-bearing stratum is there- 
fore 625 feet above sea-level. The water is salt (10° by the salinometer), 
and carries also a large amount and variety of other mineral matter in 
solution. | 

Two miles west of Lincoln, on the south shore of the salt marsh, brine 
of 17° strength flows from a reddish, friable sandstone at the depth of 
600 feet, and a weaker brine from limestone at a depth of 823 feet. The 

well mouth is 1,138 feet above tide, so that the upper vein is 538 feet 
and the lower 315 feet above tide water. 

In the test well (for coal) at Brownville, Nemaha County, brine was 
obtained from sandstone at 263 feet (630 feet above tide) from mag: 
nesian limestone at 599 feet (294 feet above tide), and again from mag: 
nesian limestone at 820 feet (73 feet above tide). 

The prevailing saline and highly mineralized character of the waters 
obtained from the Carboniferous rocks is just what we might expect 
from the fact that they dip below sea-level in the middle of the basin, 
and the water traverses long distances in contact with minerals more 
or less soluble. The conditions of artesian flow are perfectly ful- 
filled in this older formation (see Fig. 1), and the pressure and volume 
are accordingly ample. But the waters have no value for irrigation, 
and they are mentioned here only to illustrate the general laws of 
underflow in Nebraska. 
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(2) THE SANDS AND SANDSTONES OF THE CRETACEOUS. 





Lying unconformably upon the Carboniferous formation is a series of u ¥ 
strata of the Cretaceous period, which is also bent into one grand fold pe a 
having its porous members exposed to percolating waters over a con. 
siderable area where they crop out on the slopes of the mountains. — 
The lower member of the Cretaceous, the Dakota, is the water-bearing. — 
member, and its sands and sandstones are so permeable, and so shutin 
by impermeable clays and shales as to create flowing wells, which occur — 
along a belt running from Jefferson County to Cedar County. The con- — 
ditions of their flow will be readily understood from figure 1. NearSt. — 
Helena, in Cedar County, good fresh water flows with strong pressure 
from loose sand, or very soft sandstone, in the upper portion of the Da- 
kota, at the depth of 450 feet (1,400 feet above tide). A flowing well 
deriving its waters from Dakota sands formerly existed at Seward, Se- 
ward County, but I have not been able to obtain any other data re- 
specting it than the bare fact of its former existence. At Lincoln brine 
of 35° strength was obtained in the test well at the salt marsh in sand 
and gravel at the depth of 195 feet (943 feet above tide). This was 
at the bottom of the Dakota, where it lies on the eroded surface of the 
Permo-Carboniferous. “Lhe brine rose within 3 feet of the well-head, | 
but did not flow out. The Rice pumping station, supplying water to 
the city of Lincoln, though not a flowing well, deserves mention on 
account of the large volume and excellent quality of the water. It 
furnishes one and one-quarter millions of gallons daily. This is de- > — 
rived from sandstone of the Dakota group, at a depth of 75 feet (1,100. 
feet above tide). At Fairbury and Reynolds, in Jefferson County, are 
flowing wells in the Dakota yielding salt water, but detailed records of 
the borings have not been obtained. 

All the wells mentioned above are on the eastern outcrop of the 
Dakota, or at least very near it. The Cedar County wells penetrated 
some 400 feet of chalk and shale of the Colorado group before reach- 
ing the Dakota. Whether this formation may be made to yield its 
treasures at the surface farther west where the water is needed for irri- 
gation is a question worth investigating. It has been said that the 
Dakota lies too deep. My own diagram (Fig. 1*) represents it. 


(3) THE SANDS, SANDSTONES, GRAVELS, CONGLOMERATES, AND SANDY MARLS OF THE. 
TERTIARY. 


It has been assumed hitherto that the only chance of obtaining flow- 
ing wells for irrigation in Nebraska was by penetrating to the lower 
member of the Cretaceous. But the most cursory investigation reveals 
several levels of ‘‘sheet” water nearer the surface in the porous beds 
of the Tertiary. None of these, it is true, have as yet proved to have 











*It should be remembered that the Dakota is the lower member of the Cretaceous. 
In judging of the depth of the Dakota the lower portion of the space assigned to the 
Cretaceous in Figure 1 must be referred to. Measures taken from that to “the lineab- ; 
will give the approximate depth of the Dakota if there are no subordinate folds as 
lying deep; but this is on the assumption that the observed dip continues far to the 
east from the western outcrop and far to the west from the eastern outcrop. If there 
are any local anticlinals within the great synclinal, and sucha structure is extremely ‘ 
probable, in such places the Dakota will lie nearer the surface and may yield valu- : 
able flowing wells at moderate cost in regions where the water will be available for ~ 
irrigation. “Inasmuch as this is a proved and well known artesian basin, experi- 
ments designed to determine its extent beyond what is now known of it would bea 
very different matter from blind groping for subterranean waters amopg unknown 
rocks. ; 
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filled. The rocks lie in basin form. The porous members are wiéel 


miles in Nebraska alone, and the catchment area extends into the ad- 
jacent States and Territory. Not less than two and one-fourth trillions 


of the surface upon which it falls is occupied by table-lands, whose — 


_ closed valleys and lagoons deliver to the underflow all that escapes 
- evaporation and absorption in organic tissues. The porous strata al- 
- ternate with impervious clays, marls, and linestones, which furnish — 


floor and roof to the water-carriers. The whole series of beds. incline 
gently to the east. vege 

All these are favorable conditions for flowing wells, and it may seem - “> Sa 
desirable rather to account for the fact that as yet they do not occur _ fe 


upper veins that have been penetrated thus far, and these are inter- 


be sufficient to defeat the accumulation of pressure. It is possible that a 
even the deeper veins are not sufficiently shut in at the eastern out-— aa 
crop. The eastern rim of the rock basin is low, and the pressure may 


be relieved by outflows there in the form of s springs. Again, the floor 
and cover of the water-bearing strata may not be sufficiently impervious” 
to shut in the water and prevent percolation upward and downward — ’ 
whenever the pressure becomes considerable. aN 
Even with imperfect barriers to prevent the escape of the water and 
the dissipation of hydrostatic pressure, we may still have a flow from _ . 
the Tertiary basin on account of frictional resistance to the flow along “ 
the dip. The line of least resistance may be to ascend in an open bore- 7 
hole against gravity, instead of traversing long distances in strata nob, 
perfectly porous. in tee ae , 
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But whatever may be the chances for flowin g wells, at all events con- 
siderable supplies of water course along the permeable beds of the Tents as 
tiary, beneath land which is much in need of it. The chance of flowing — 
wells is good enough to merit further investigation and experiment, by ; 
and, if this chance should fail, the waters are not £00 deep to he ccongni ys 
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rose 32 feet; the third v 
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vein. This i!lustrates the force of the water in the deeper strata. 
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~~ merous lenticular sheets in the old lake basins, formed in periods of 
transition from land te water, or vice versa, In some cases it is loose 
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~The pump runs only a few hours each day to raise this amount, and — 
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Yet 


_ twice as great in Nebraska as in a region completely arid, it is safe to — 
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storage. Many similar springs exist in the same region. Their rela- — 


sheet water, and the springs appear on the slopes, and at the heads of 
cations, at a considerable elevation above the streams. In other cases" 


Fig. 5. Fine examples of this are seen in Victoria Creek at New Helena, 
~~ Custer County, and in the N orth Loup River, where the “Big Spring” ~ 


“means, however, that the wells have so far respcnded to all demands 
















































struck at 100 feet, and rose 4 feet; the second vein at 120 fe by a 
| Gin at 135 feet, and rose 54 feet, ¢. e., the wate 


‘from the lowest vein rose 15 feet higher than that from the hig 


The water-bearing stratum is usually gravel, of which there are nu- — 


sand, sandstone, conglomerate or sandy marl which carries the water. 
The supply is reported ‘‘inexhaustible” in many places. This only — 





wt 


made upon them. Many hundreds of animals have been watered from 
a single well, aid in several cases towns of two or three thousand in- ‘ 


‘habitants derive their supply for all purposes froni a single well. | 


_ The volume of the springs 1s as good an index of the amount of 


water in the rocks as the capacity of the wells, since the springs are 
formed by the erosion of valleys cutting down to the water-bearing beds. 


‘Ina few cases the capacity of these springs has been demonstrated. 
The garrison ot Fort Robinson, in Dawes County, is supplied from a@ 
‘single spring, from 50,000 to 60,000 gallons per day being required, 

eae 
when it is running at ordinary speed it does not seem to raise one-half 
the flow of the spring. Considering that the duty of water is fully 


say that this spring would irrigate 100 acres of land without storage, — 
or 500 acres if the flow during the non-irrigating season were saved by | 


tion to the sheet water which is tapped by the wells on the table-land 
is shown in Fig. 4. In this case the erosion has extended below the _ 


the erosion just reaches the top of the water-bearing stratum, and — 
‘springs boil up from the bottom of the river, as rudely illustrated in — 





rises in the channel, in section 34, township 24, range 24, in Blaine — 
County. The constant volume of the Loup Rivers in spite of drought — 
or down-pouring rains, neither of which cause more than a few inches 
less or more water, is accounted for by the existence of such springs. — 
These springs in turn demonstrate the strength and extent of the un-— 
der-tlow. These concealed waters constitute an unsuspected source of | 
wealth throughout the whole region of the Great Plains. ve Meat 
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(4) THE SANDS AND GRAVELS OF THE PLEISTOCENE. ae abs 
Copious springs flow from sands or gravels in the glacial drift in — 
many counties of eastern Nebraska. In Holt County, just on the border — 
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line between the glacial drift and the lake sediments of the Tertiary, Ber 


the silted-up valley of the Elkhorn River, including its tributaries from 
the southwest, presents such alternations of sands, gravels, and clays, Ri 

with small elevated lakes and absorbent sand-hills for storage reservoirs ho b 
(see Fig. 6), as to create a group of artesian wells of great interest and. ane 


of considerable economic importance. About forty wells have been — 
put down, the depth ranging from 40 to 185 feet, in a belt of country nnd 
30 miles long running obliquely across the southern part of Holt 
into Wheeler County, Pressure and yolume are both only moderat 
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8 ) yielding 124 gallons 
per minute. The whole group of wells would irrigate 1,000 acres of 
and if the water were stored during the non-irrigating season. Land 
excellent quality lies convenient to receive the water. What it 
needs first of all, however, is drainage rather than irrigation. The 
: whole valley is water-logged and swampy. Inasmuch as the rain-fall 
; is not always sufficient or seasonable and the ground water is a detri- 
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he strongest wells, which are also the deepest, 


and drainage is required for the complete amelioration of this very 


will be enriched and permanent fertility insured. 
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_ The visible Platte River is a conspicuous phenomenon, but. the in- 
~~ visible Platte, which is buried from sight in the sands and gravels, is 


__ probably the larger river of the two. Certainly it excels the visible. 


‘river in the interest it awakens as an impresssive physical fact, and its 
economic importance is equal to its scientific interest. The same is 
true of the ‘Republican River, and nearly the same of the Big Blue. 
_. The Niobrara, in that part of its course where it attains considerable 


ah 


at volume, flows in a rocky bed, and nearly its whole volume is in sight. 
A _ But the other large rivers flow in channels excavated in soft material 
fo) and are choked with their own silt to such an extent that a large part) 
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The large towns in the valley of the Platte obtain their supply from 


 interesting-region. Whenever such a system is inaugarated the value 
_ of the flowing wells will be more fully realized. The drainage ditches | 
will also be irrigating ditches for the lands below, and the whole valley — 


hay" . at; _ (5) THE UNDERFLOW OF THE RIVERS. ie 


of the water percolates through the silt in the channel, or among the 
_ Sands beneath the alluvial bottom lands, or spreads even more widely, 
- __ entering the porous beds far beyond their immediate valleys. ¢ 


the underflow filtered through sand and gravel, thus becoming as ex- 
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remont fifty ‘‘points” driven within a small area, but to different. 


- ¢ellent in quality as it is practically inexhaustible in quantity. At 


_ ment if allowed to stagnate in the soil, a combined system of irrigation — 


~ 


depths ranging from 50 to 90 feet, furnish abundant water to the whole © 
_ ¢ity. The water lies in a bed of sand and gravel 45 feet thick beneath  ~ 
10 feet of tenacious clay, which serves both to exclude surface water. 


and to confine the underflow, so that it rises nearly to the surface. As 


a test of the capacity of this plant 2,300,000 gallons have been pumped 


-. in twenty-four hours. The ordinary demand is much less. 
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(ON Seana SUMMARY AND CONCLUSIONS. 






> (a) The rain-fall ‘of Nebraska, which is the chief source of moisture, is 
_ re-enforced by a copious underflow, which feeds the springs and rivers, 
and promises to yield, upon further investigation, results of great 
Sr scientific and economic importance. 
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_ tion and economic use of artesian waters. The whole series of sediment- 
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ary rocks, Carboniferous, Cretaceous, and Tertiary, is bent into a broad 


— _._ (2) 'The geological structure of Nebraska is favorable to the accumula- 


_ synelinal and tilted away from the mountains. The porous beds alter. 


‘ 


ee ' nate with impervious beds. The water entering these porous rocks at 


_ a)high level flows along the dip and acquires the pressure necessary to 


le. 
Mie. | \% 


_ raise it to the surface at many points in the State. 
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gives encouragement to further investigation and experiment. with a 


(3) The known artesian basin of the Cretaceous in northern Nebraska 
ee view to determine its extent and value. 
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8 beds sheet. water in strong volume and» 
LS everal distinet levels. Iti is Re bo! a 


of pagetiuery foe raising thes water. aia Pee ta 
(5) The flowing wells and - springs in the + superficial beds 
Pleistocene are also worthy of notice. — 
(6) The chief reliance for irrigation in Nebraska is the rivers. 
ever may be the unsuspected value of the subterranean waters 
% should be regarded only as supplementary to the visible supply 
streams. “Any future investigation should in my opinion cove ‘i 
whole subject of irrigation, whether the supply of water is to come | 
visible streams or from the underflow. 
7) The rain-fall would be sufficient for successful agriculture 
zy parts of Nebraska if it could be relied upon to come in season. 
owing to its occasionally spasmodic character irrigation is neede 
insure certainty and abundance of agricultural products. With sutlicie on 
_ moisture the soil is highly fertile. 
(8) Extensive irrigations continued for a series of years. am 
growth Of trees would tend to ne the violence of bina! te 


that erops might be prodded with certainty each year. | SB 
if < (9) The cost of prodticing a change so widely beneficial ond 
i -seenis to me, to fall entirely upon individuals. 










\._-RADO AND NEW MEXICO, 


_ COLORADO AND NEW MEXICO, WITH SPECIAL VIEW AS TO THEIR: 
_ PERMEABLE OR NON-PERMEABLE CHARACTER. ps ial 
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_ Cretaceous, the Tertiary, and the Quaternary. 
The Siluriansrests only at a few places and for little extent upon the 
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= northwest of Cafien City. The formation is represented as coarse. 





___- gray limestone. \ | | 

Wee ee Che, first appearance of the Carboniferous in Colorado as resting ° 
- immediately upon the Archean is at Perry Park. Thence from the 
Lhe hie 


head of Huerfano River ‘the Carboniferous rests upon the Archean to 


+ 


/-—s pears again westerly of the road from Mora to Las Vegas, where it in- 
__¢reases in thickness and importance; thence in a narrow belt from 

_ the intersection with the New Mexico base line southwards to the Texas 

boundary, where it appears to gain greater development. 









_ Stones with intercalated beds of clay of varied thickness, sometimes 


‘maroon or deep purplish-brown sandstones, quartzites, and conglom-- 
erates and occasionally limestones with chert. These strata reach in 
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_ In New Mexico the thickness is not much over 3,000 feet, of which 400 
- feet are limestones. 
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_  GOolorado. It has there a dip ranging between 30° to 40° to the east. 

ag _ distance, resting upon the Silurian, as at Turkey Greek, or upon the 
Bae. Carboniferous, as at Manitou. 
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- the Trias gets an important development, resting without interruption 


jee on the Carboniferous. Dipping there to the east its strats soon become 
ade ‘Sively south of the Canadian to the Staked Plains, only interrupted by 
ss 7 isolated mesas of Cretaceous age, which have withstood erosion. ; 
see __ The Trias is generally designated as thered beds. The lower group 
vc has in Northern Colorado a variable thickness approximating 1,500 
a : feet, and is composed of massive beds of red and pinkish sandstones 


2 ae - and conglomerates, with very little argillaceous matter, capped by a bed — 
ra 1 eae ty ee ay tae ai ; 
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"REPORT OF P. H. VAN DIEST, C. E., ON THE GEOLOGICAL 
_ CONDITIONS OF ARTESIAN BASINS IN. EASTERN COLO- 


DESCRIPTION OF THE DIFFERENT STRATA OCCURRING IN EASTERN | 


“Witt ° "i Ny . ~ 2 . . one . . 
The representatives of the great geological divisions in the area 
-- hamed are\the Archean, the Carboniferous, the Trias, the Jura, the 


ny re _ the south boundary of Colorado. In New Mexico, the formation ap- 


~~ In Colorado the Carboniferous appears as reddish and gray sand- 


_ places near the south boundary of Colorado a thickness of 6,000 feet. — 


~The Trias rests immediately upon the Archean in all Northeastern: ( 


- Below Perry Park it is. missin 2 as a regular outcrop, except for a short 
ee _ From Albuquerque southerly to the south baundarn ot New Mexico. 


nearly level and occur as such in the Pecos Valley; also more exten- | 


- Archzean, near Glen Kyrie, west of Manitou, near Turkey Creek, and 


sandstones, covered\by arenaceous limestone and capped by yellow- .— 
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of white quartzose sandstone. The upper group averaging 600° 
thickness is composed of fine-grained, brick-red sandstone and shales, 
with thin interealatioss of limestone and variegated clays, with layers 
of gypsum, capped with a thin bed of pink sandstone. Bae 6 Lh 


of drab, marly clays 130 feet thick, covered by sandstones and clays tO OR 


aud silici-caleareous shales—the Niobrara division. ' 
feet. In general the strata thin ont towards the plains, as the borings 


the Montana appears to have less thickness than at some places in Colo- 
~rado. The formation is to within afew hundred feet of the top a series 


struck and furnished the water rising in those welis. The toplayers —~ 


Laramie has at its base a heavy-bedded sandstone generally 200 feet — 
thick, thence drab, white, red, or green clays alternating with layers — 
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The Jura follows the Trias rather persistently. It consists of a bree t 
b; 


The Oretaceous strata crop out everywhere along the foot-hills from 
Northern Colorado to the south of New Mexico and all over the plains, ~ 
where itis not concealed by Tertiary and Quarternary deposits. The 
formation is divided into the Dakota, the Colorado, the Montana, and ~ 
the Laramie. Its basal member, the Dakota, forms prominent h a <i 
backs standing upin sharp ridges. In Coloradoit is essentially a sand- — 
stone 200 to 300 feet in thickness. The lower bed is a conglomerate GES 
guartz pebbles, jasper, and chert, with a siliceous cement. In New 
Mexico the Dakota gets more prominence and swells to a thickness of 
1,700 feet, with a bed of shales and impure limestone of 600 feet thick-- 
ness between the sandstone beds, one of 350 feet thick underneath and 
one of 750 feet on top. The Dakota is in Northern Colorado east of the 
mountains interrupted for a mile north of Golden, where the Laramie = 
sandstone approaches to within a tenth of a mile of the Archean, thence 
south of the divide between the Platte and Arkansas for several miles’ — 
westerly of Palmer Lake, where the Laramie and the Monument Creek ae 
beds rest upon the Archzean, and again for a short distance south of 
Colorado Springs, near Cheyenne Mountain, where the Colorado Ore- ee 
taceous rests upon the Archean. Oa 

The Colorado overlies the Dakota with a bed, very constant in thick. _ 
ness in Colorado and New Mexico, of 400 or 500 feet of black clays— _ 
the Fort Benton division—and a bed of 300 feet of white limestone — 


a thickness of 60 feet. RRS. Org 
: Lee 















































The Montana varies largely in thickness. Its maximum is over 8,000 


at Fort Lyon and Cheyenne Wells havedemonstrated. In New Mexico | 


of drab shaly clays only once interrupted by a band of quartzose sand- — ee 
stone, which in the borings at Greeley, and probably also at Raton, was — ee 


) 


are more arenaceous, although they maintain a shaly character. eee 

The Laramie, a brackish water sedimentation, follows the marine or | 
middle Cretaceous as aclosing member. It has undoubtedlyits greatest ia 
thickness of several. thousand feet in Wyoming. Innortheastern Colo- 
rado its thickness does not exceed 750 feet. In southeastern Colorado ~ 


and northeastern, New Mexico its thickness is about 1,800 feet. The | | 


of sandstone #nd coal, and at its top, in the southern field, sandstones, 
The extent of the:-Laramie east of Denver is approximately limited by 
the 5,000 contour. line on the map, because beyond that line easterly "7a 
the Montana clays and shales occur. aa 
In we%ls and in arroyos denuded of loess, southwest of Colorado 
Springs, a patch appears near Cafion City. Thence south of the Huer- ~ if 
fano j¢ gets again a large extent, which has its southern limit at the Aes bs 
Cimarron Creek, in New Mexico. South of that point it appears on ye 
insmall patches in New Mexico, as for instance near Galisteo...:.\)) ae 
/ Unconformably upon the Laramie rest, near and south of Den See 
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Gqeeerers beds of the Miocene Tertiary. The lowest bed. is named by: 
“aa Mr. Eldrid ge the Arapaho. It varies in thickness between 600. and_ 
fea ye O0 feet. It has a basal member of conglomerate or gritty sandstone, © 
| according to its distance from the foot hills, with overlying gray argil- 
_»__ Jaceous or arenaceous shales. _ ? 


A 
"aL eh 


Above these are strata of alternating conglomerates, grits, sand- 







- They have a maximum thickness of 1,400 feet. In the city of Denver 
_ the thickness is not much more than 30 feet, as borings have shown. 
nu _ All these strata are of andesitic nature. Above the Denver beds are 
‘ ~ found the Monument Creek beds, which get a great extent and a thick- 
ness of about 1,500 feet near Colorado Springs. Their eastern limit is 
eat _ on the map coincident with the 6,000 contour line. i | 
- In the Huerfano basin near Badito, Mr. R. CO. Hills discovered expos- 
ures of Kocene beds of a thickness of nearly 7,000 feet, composed of 
OR sandy clays, marls, greenish sand, soft sandstones, and conglomerates 
____with occasional beds of yellow clay. Exposures of limited extent of 
VHS Pliocene age occur above these Eocene beds near Badito, consisting of 


_ _Goarse conglomerates and sandstones. In northeastern Colorado, Plio- | 


‘“ 


ene sandstones occur between gentle plications resting upon Montana 


i eye a?) 


uae _ Near to the north boundary of Colorado whitish marls occur. The table- 
ae 8 
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posed of grits, containing siliceous, calcedonian, and andesitic pebbles. 
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Tone Lamy Junction to Ortiz, and consists of a dark-gray breccia, covered 
by soft, light-gray sandstones, together 200 feet thick. The Pliocene 
Santa Fé marls are marly limestones and clays, hardly 20 feet thick. 


‘The Quaternary covers a large portion of east Colorado. . It appears, — 


ing in thickness from a few feet near the foot-hills to over 200 feet thick 
near the Kansas line. In Nebraska it appears to become nearly 300 
» feet thick. In general this material resembles the loess of the Missis- 
sippi, the Rhine, and the Wéi in northern China, where it has, as de- 
—seribed by von Richthofen, stupendous extent and thickness. It is 
here elassed as Quaternary, but it remains yet a matter for settlement. 
_. whether it shall be so classed or more correctly with the Pliocene Ter- 
___ tiary. The color near the surface is an ashlike brown which becomes 
gradually lighter until it is nearly white near the State line. The lower 
portions are often stained with calcareous matter, and nearest to the 
| foot-hills large amounts of rounded stones occur in the basal layers. 
_ ‘In the eastern portions of the State the fine silt brought down from 
-_ surrounding slopes form over small areas a sufficiently impervious layer 


¥. 


e4 


eh 2 


- to hold water, thus creating the many ponds found near the Kansas 
'. and Nebraska line. They are shown on the accompanying maps with 
* ips the adopted signs for such water-holes, | i 

{This loess-like formation is in general very porous and absorbs water 


"+ readily. 
__-«-Aolian sand hills are observed at different places in the most north- 

eastern part of Colorado, east of the South Platte River. Also near 
na “ee the southeastern border of the State are many shifting sand hills. 
In New Mexico, west and east of the Pecos, the surface appears to be - 
covered with a similar mantle of quaternary, or, perhaps, late tertiary, 
' deposits, which on the staked plains has considerable thickness. 
Me _ The foregoing will have conveyed the impression that the surface of 

hey 


n Eastern Colorado and a large portion of Bastern New Mexico is of a 
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_~_. stones, sandy clays, and clays, named by Mr. Cross the Denver beds. 


pi _ beds. The buttes north and south of Sterling are such sandstones, — 


mie, 


lands north and south of the North Fork of the Republican are com- | 


_ + In eastern New Mexico the Galisteo group of Miocene age appears from — 


where not removed by recent erosions, as a mantle of fine earth vary- — 
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predominant sandy and pervious nature. This is not only the caseon ° 
the plains, but also in the foot-hills, with the exception of the outerops af 
of the Middle Cretaceous. The pervious layers in the foot-hills are in — 
general so steeply upturned that they cover but a limited collecting  — 
area, consequently they cannot carry to the subsoil great volumes to _ 
be tapped by artesian wells. The confining beds are all that can DO. 728 
desired as to imperviousness and resistance of pressure in formations 
below the Laramie, but, with a few exceptions, they carry the water 
strata confined between them too far below the surface of the plainsin 
Colorado to be available for agricultural purposes. -That is certainly _ 
the case with the water-layers confined in the Dakota and Trias, unless 
in limited localities these should yield strong flows of artesian water,aS 
is true in a large area of the two Dakotas, where the Dakota sandstone | 
is the reservoir source of large wells. 0 ee 
The Montana beds which, in eastern Colorado, east of the 5,000 con- — 
tour line, are found immediately under the loess are nearly all imper- | 
vious, and have a great thickness above the thin layers of sandstone 
occurring between the shales. These sandy layers show rarely in the — 
foothills, except in natural and artificial cuts, and they can collect and — 
hold only an insufficient supply of water. An example of a very limited 
supply in these Montana beds are the wells at Greeley. Whenone  — 
well was pumped all the others stopped their flow. ee ae 
The clays of the Laramie and the Tertiary, where they show npturned = > 
edges, appear to be very variable in thickness and character. These 
confining beds are at many places leaking layers, as some borings have 
shown, and they are sometimes covered by a semi-pervious saturated — 
strata, which often acts as a confining agent and, although far away 
from the collecting upturned edge, aid in giving pressure and volume 
to the well. ‘) a 


t 


DESCRIPTION OF ARTESIAN BASINS AND SEMI-BASINS, THEIR GEO- . 
GRAPHIC POSITION AND EXTENT. — 


The knowledge of the extent and direction of anticlinal axes of pli- 
cations and undulations of the strata is essential to the study and the _ 
outlining of artesian basins. On the accompanying maps are placed 
such anticlinal axes as are known to exist with certainty. egy" 

Interdependency. of topography and geology is in eastern Colorado 
and New Mexico very marked. It is therefore to be regretted that a 
contour line map of eastern. New Mexico does not exist, because such | 
a map would have aided materially in delineating the bounds and the” 

-extent of basins with more accuracy than could be done in this report. 
Still more it is to be regretted that the time given for preparing this 
report was too short to allow the visiting of places indicative of subter- 
ranean basins. Consequently the following description of basins is, © 
with the exception of the Denver basin, very incomplete, merely sug- 
gestive for further investigations as to the necessary requisites of 
artesian basins. | Pf 

Near the north boundary of Colorado, principally in the vicinity of — ~ 
the Big and Little Thompson creeks, are observed several anticlinal 
axes, which are the consequence of the ‘en echelon” structure of the 
strata. East of Greeley occurs a gentle anticlinal axis. Between ~ 
these axes a basin of some extent may be expected, and the upturned ~ 

edges at one side at least being considerably higher than the basin, @ 
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sufficient fountain head may exist. . Pia 
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ud southeast fold, which extends to and beyond Greeley. 
Near Fort Collins the Trias lies at not too great a depth below the 
Surface, and good water may there be obtained out of the generally 


Bee 60 go considerably. deeper to find these strata than the depth attained 
In the seven wells bored there, and the one at Evans to a uniform depth 
ee of 1,160 feet, obtaining water from a 10-foot Seam of soft sandstone of 
_ Cretaceous age. Water is scarce in the lower horizons of the Cretace- 


ea 


_ ous formation and laden with soluble salts and often contaminated with’ 


oil. North of Greeley, along the valley of the Lone Tree Creek, at less 


ee depth, purer water may be expected out of the Laramie, with probably _ 


_ sufficient pressure to rise to the surface. Gentle folds exist undoubtedly 
~ east of Greeley, of which the axes tollow the Bijou, the Beaver, the 
_ Pawnee, etc., but there the Middle Cretaceous is very thick, as borings 
_ at Otis have demonstrated, and if water may be found at great depth 
it is not likely to have pressure enough to rise to the surface. If water 


4 af 
3 


_ there is reached by deep borings it will not:have the volume that is 





base of the loess-like formation on top of an impervious floor of Mon- 
_ tana shales. | 

The Tertiary beds whieh occur in that region are practically horizon- 
_~ tal, and thus miss one of the requisites of pressure. The water that 
sinks in these hills appears on the surface as springs, for instance those 
near Fremont Butte, or sinks in cracks to deeper strata. Longmont 
- and surrounding country appear to be in the same artesian condition 
as Greeley. | 
- The Platte valley from Sedalia to Platteville is, in eastern Colorado, 
in the most favorable condition to secure artesian water under pressure. 
_ There, between the foothills and the anticlinal axis directly west of 
_ the Box Elder Creek, is formed a basin, which on the south is limited 
__ by elevated country. It is not an ideal basin, closed in on all sides by 


_ upturned strata, but of a horseshoe shape, its curve extending from - 
_ the base of the Laramie formation along the south banks of the St. 


Vrain and Boulder creeks towards Golden, southerly to a mile and a 
half east of Morrison; thence south and southeasterly to Sedalia ; 
thence northeasterly, crossing Coal Creek towards the Box Elder, 
_ This line connects points 5,650 feet above sea level, and is from 300 to 
_ 400 feet above Denver. The greatest width of the Denver basin is 
nearly 30 miles, and its length about 55 miles. In the following chap- 
_ ter this basin, its capacity and peculiarities, will be more fully de- 
 seribed. | 

- South of the divide, between the Platte and the Arkansas, is a nar- 
- row elongated basin, in a fold of which the Monument Creek is the 
- axis. The creek runs over Laramie Strata, which at one side at least 
_ has upturned edges, high enough above the valley—from 400 to 600 
_ which point, however, is located below the Laramie outcrop. There 
artesian water having some pressure must be expected from strata be- 
_ low the Colorado group, 700 to 800 feet below the surface. Following 
_ the Fountain qui Bouille to Pueblo, the depth toa water-bearing strata 
- will increase and pressure decrease. , 

_ The Pueblo basin follows the Upper Arkansas. In Pueblo borings 
have, at depth of 1,400 feet, penetrated the Jura, obtaining an impure 
- water, under good pressure, out of one of the upper sandstone layers 
4 f that formation. tite | Mi 
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The Cache La Poudre Creek follows such a trough with a northwest 


Soft and porous sandstones of that formation. In Greeley wells have 


found everywhere in that region in the pervious strata lying at the 


- feet—to insure pressure, This basin extends to Colorado Springs, - 


me 


- 


 gome doubtful. . . 


in troughs which may contain water under sufficient pressure to rise to © tg 
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East and a little north of Pueblo a gentle anticlinal axis has been eae 
observed coursing eastward to the State lines. Gentle undulations, — 
running north and south, branch at intervals from this anticline. Deep | _ 
borings between those folds may reach water in the Trias, butit is 

- doubtful if there will be sufficient pressure to reach the surface. The 
wells bored at Cheyenne Wells to 1,770 feet depth were not successful, 
and the report of Messrs. C. A. White and S. Aughey on the Fort Lyons 17% 4 
well is not. encouraging to expect much benefit for agricultural pur- — 
poses of wells in that region. ni FOR ye 

Gardner, on the Muddy Creek, a branch of the Upper Huerfano, 16. ten 
the center of a small Tertiary basin occupying a syncline between the 
Wet Mountain and the Sangre de Cristo anticlinal axes. Hes 

East of the Wet Mountain anticline the Cretaceous gets great devel- 
opment, and the chances to find there a good artesian supply again be- ay 


The chances for locating artesian basins, at least semi-artesian ba- 
sins, are in eastern New Mexico perhaps a little more favorable than 
in eastern Colorado. Several anticlinal axes running from the mount- 
ain ranges towards the plain, divide the country near the foot-hills — 


the surface. The supply can be expected out of the Dakota sand- — 
stones, which are more porous and more divided by confining clay beds _ 
than its representative in eastern Colorado. The Trias also lies at. 
many places not so deep under the surface as in eastern Colorado; and 
in other places, as Las Vegas, Pecos, La Cuera, good water can be ex- 
pected ont of the Carboniferous sandstones. ; 
Small basins can be expected along the Cayotte Creek , also one be- ey 
low La Cuera, along the Mora Creek, to the canon of the Mora. A” 4 
possibility exists that farther east, along the Ute Creek Valley, although 4 
with feeble pressure, water may be obtained. On the Canadian plains’ — 
basaltic dikes cut off the drainage too much to expect a sufficient sup- 
ply in wells. : “cite \ aan 
’ Las Vegas is situated in a basin that has upturned edges, westerly, — 
at considerable height above the valley A well bored in Las Vegas — 
reached at 1,600 feet depth a flow that rose to thé surface. In the 
Upper Pecos Valley, from Pecos to San José, water can be expected to 
rise to the surface. The valley lies in a syncline between two anticlinal =~ 
axes. The formation is Carboniferous, and on each side is the Archaean. —— ~ 
The fine park south from Galisteo might be supplied by artesian 
water, for it would receive the drainage from the hills stretching east- 
ward, in which the rocks dip towards the park. South of this park, ~ 
towards Punta del Agua, a basin may be found, hemmed in by out- | 
crops, dipping on one side to southeast and on the other to northwest. 
The upper valley of the Cienega del Macha follows the axis of a syn-  ~ 
cline, the fountain-head being formed by upturned strata on the west 
and south, and dipping northeasterly. North of the Rio Hondoasmall = 
basin may exist, which is bounded on the west by hills which show up- 
turned Trias beds. 3 
At Lincoln, in the Fort Stanton military reservation, water may be — 
found in a patch of Carboniferous sandstones between.a break in the ~ 
Archaean. a 
Although on the west side of the Rocky Mountain Divide, and thus, 
beyond the limit of the artesian investigation, I wish to call the atten- — 
tion to the possibilities of obtaining artesian water in the Taos Valley, 
Jemez Valley, the Pueblo Laguno, on one of the valleys of the San _ 
Jose, and also in the country of which Hillsborough is the center, = 
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ss DETAILED STATEMENTS ABOUT THE DENVER >BASIN. 

1 Sinn Oe a . 

- Theapproximate limits of this basin were given in the previous chapter, 


a 
id 
_ The east and west borders are well defined. The extent north and south 
Wa not so well. So it may be that a narrow neck of the trough extends 
several miles farther south than Sedalia, where the Laramie comes to 
tle surface with a dip north. The basin has a trend from northeast to 
southwest. On the northwest side the Laramie gets considerable ex- 
tent. Near Boulder that formation is interrupted by displacement of 
older strata, as the consequence of faulting in that region. 

__. Southerly the Arapahoe is found over the whole width of the basin, 
and reaching to a line 5 miles north of Denver, where, near Clear Creek, 
the Denver beds appear. At that latitude a piece of Laramie wedges 


~2 
ay 
\ 
ae 


) the Platte. 3 

South of Denver City the Denver beds get their largest development, 

reaching to 13 miles south of the center of the city, where they are over- 

laid by the younger Monument Creek beds. Near the mouth of Plum 
Creek these Monument Creek beds are found joining a small western 
exposure of the Arapahoe beds. 


_ Filder Creek gives an idea of the position of the above-described strata 
across the basin. Some of the wells situated along this line are repre- 
- sented on this section. ; 
Two sandstone layers are found rather persistently under the city of 
_ Denver. These layers bear water of sufficient hydrostatic pressure to 
- insure a regular supply without pumping. They have a depth below 
_ the corner of Lawrence and Sixteenth streets of 375 and 600 feet re- 
spectively. Other wells located east and at higher points strike these 
layers so much deeper than the depths already given as is their differ- 
ences in altitude from that of the initial points named. This indicates 


the basin. Besides these two rather persistent beds several others occur 
‘at less and at greater depth, but they are very variable in extent and 
thickness. Some wells have met six or seven sandstone strata with 
-_ water under pressure in them above the 375-foot layer; others located 
at short distance met only one or two or none. 
_ The pressure even from these two generally permanent seams varies 
greatly. One well reaching these strata will have a pressure of 25 
-_ pounds, while another near by, at the same level, will have but half or 


- double that pressure. In some localities, for instance in that part of » 


the city where most of the breweries are located, and again near Argo 
_ Park, the flow of each well is about the same, and none appears to have 
been affected by another. . In other localities, for instance near the 


One well was sunk toa depth of 590 feet, giving a tlow of 95 gallons per 
‘minute. When a second well was sunk at a distance of 250 feet the 
first one was reduced one-third in capacity. A third well near by re- 
duced the flow from the other two, so that the aggregate flow of the 
three wells is about the same as obtained from the first. In some loeali- 
ties, for instance section 1, township 4 south, range 67 west, the layers 
found open and giving a good flow at one well are found so tight at a 
_ short distance in another well that hardly any water is encountered, 
and what there is does not rise to the surface. 

» his is all due to the non-homogeneous character of the sandstenes 
» ‘in the Arapahoe beds, and also to the variability in character aud 
thickness of the confining layers {jn the beds, 
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between these two Tertiary beds and reaches nearly the right bank of | 


The accompanying section from Golden through Denver to near Box 


se that the strata are level under Denver, at probably the deepest part of 


__ work of the Denver Water Company, this condition is quite different. 








Seam “ARTESIAN WELLS. Oh NES 


In the city of Denver only one well, AN court: owes well, has. ate 
tained a depth of 930 feet, and has reached the Laramie for mations “It 
is very likely one of the top sandstone layers, which are often stained 
with iron and give the water an inky taste. Thereis hardly any doubt 
that the basal sandstone of the Laramie lies about 1,500 feet below the) 
city; in other words, the Montana shales will not be reached before a ae iM 
well has obtained that depth. It is also very probable that when this oa ms 
depth is reached a large supply of water can be expected in these thick a A 
‘sandstone layers. These layers are fed by numerous streams and rivu- 
lets nearest to the mountains, and crop out at somewhat higher altitude 
than the Arapahoe and Denver beds, and have consequently a higher 
fountain head. That soft water can be expected in these basal sand. 
stones, of the Laramie is demonstrated by a well in section 12, township — 
1 south, range 70 west, six miles easterly of Boulder. The last coal — a 
seam, 5 feet thick, was ‘struck in that well at a depth of 124 feet, then Me 
followed 25 feet clay and 208 feet of sandstone. A good flow of soft — 
water was obtained from this sandstone bed. Someé dry coal mines ia 
~ Boulder County obtain water by drilling through the shale under the ee 


a 





coal veins and into sandstone. ae a 
It is very difficult to make an estimate of the total quantity of water i vo 
being supplied by the artesian wells in the Denver basin. The count- 


ing together of the stated capacity of the existing wells would give a a 

very questionable aggregate. The wells are generally measured ont : 

once, directly after completion, when causes of decrease in flow had est: ey 
any effect on the well. These causes are: ae | 

First. The filling and clogging up with sand of the often poor casing. - 

Second. The filling of the pores of the strata with silt, brought: along 

with the water, which, relieved of pressure, is rushing to the well from 
all directions. 

Third. The tapping of the same water-bearing stratum by later- bored 

wells, often more advantageously located. aS 

Most of the wells, in the country especially, are not flowing contintaliee = 

The sum of the stated capacities may reach 4,200 gallons per minute, — 

but the total quantity supplied can not be more than half, or 282 Cubic: 
feet per minute. 

Very little of this water is used for irrigation.. Some instances are ‘ 
reported where artesian water in the Denver basin is used for irrigate if vie 
fruit trees and vegetables. Manufacturers, breweries, laundries, and  ¢ 

- Mts 

hotels use the water nearly exclusively, and consume the greatest por- 

tion of the water which rises in the Denver basin to the surface. If — pee 

most of the wells were not located in and near Denver, and if it hap- | i Rp 

‘pened that there was no city of Denver, so that all the water rising in 
all the weHs to the surface could be applied for irrigation, then the | 

above-estimated amount would be sufficient for irrigating 420 acres, a 
counting on the average need of 1 cubic foot per minute for every Ais 

acres. 

If, during the time in which no irrigation is needed, the supply of the 
wells could be stored in reservoirs, and if deep borings drew on lower — “ 
water-bearing strata, the total quantity of supply for irrigation could — re 
be probably doubled, but even under such favorable circumstances thé N, nt 

artesian supply could irrigate only the one six-hundredth part of the | 
area of the basin, which is very near 1,000 square miles. . 
\ toa is almost a certainty una none of the other Deine in eastern Colon eo 
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3 er ar the Bialiy Mounvains is éated in Colorado a basin gen- 
Betis known as the San Luis Valley. basin, where the artesian wells 
are likely to become an aiding tactor in the irrigation problem of that 


atm It is said that there are wells which reach at a relatively shallow 
r depth a water-bearing stratum which gives the well a flow of nearly 
~ 1,000 gallons per minute. This San Luix Park appears formerly to have 
been an extensive lake, formed by Tertiary basaltic flows, damming off 
_ the Rio Grande and tributaries at a point some 15 miles south of the 
es ee boundary line. Similarly formed Boerne, although of smaller 


a 3 Re subterranean flows without hydrostatic pressnre is meant the 
a “accumulation of water in the lower strata of the Quaternary or late Ter- 
 tiary deposits, which cover to such a large extent the plains of east- 
Une Colorado, and also much of the plains of New Mexice. It is that 
_ portion of the water from the surface that is in excess of the absorbing 
_ powers of the sandy surface over which it flows. Some of the water 
Sethat sinks in this loéss-like material comes in the form of springs at 
\ favorable spots to the surface, but this, at least in eastern Coiorado, 
Mi isa small portion of what sinks to a depth of from 10 to 250 feet under 
in the. prairie to find its way to rivers east of the State. This amount 
ee _ thus subtracted from the soil is very great, and far in excess of whatis 
collected at the pervious rims of artesian basins. 

_It is stated on good authority that at Platteville a stream of water 
ce Ofows audibly 30 feet below the surface in a northwesterly direction, and 
; where this stream is intercepted by dug wells the water rises to within 
» feet of the surtace. 






The South Platte, in Weld and Morgan Counties, swells suddenly — 


“at several points, and increases in volume without visible side flows. 
| Well. diggers state that everywhere in northeastern Colorado water is 
- found at varying depths, which by pumping appears to be almost inex- 

' haustible. <A certain Mr. Williams, a well-digger, says that he never 

struck a point in eastern Colorado where he could not find water, while 

he did fail in Nebraska and Kansas. He thinks that in these States 
% _ the underground water runs in veins, while in Colorado it is in sheets. 
The depth of this underground water differs with the thickness of 
the loéss-like formation, with the sands or gravels beneath, reposing 
ae on an impervious floor of shales and clay. In northeastern Colorado it. 
: is thickest, reaching in places a thickness of 250 feet, and generally 
deposited on Montana shales. Along the Arkansas, in Bent and Prowers 
a Counties, the loéss reposes generally on Fort Benton shales, and is from 
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_ 40 to 100 feet thick. In Baca County, in the southeastern corner of 

i _ Colorado, the Quaternary deposits are less thick, from 20 to 75 feet. 
peal In New Mexico, under ground, water is reported to be found at depth 
a varying from 10 to 50 feet below the. surface, over enormous areas, in 
_ inexhaustible quantities. 
dk Hastern Colorado has a good supply of springs. Many of these 

Shy springs are not affected by dry or wet seasons, and have a constant flow. 
he “The: water of some of them runs only a short distance, to sink again in 
ie pike sendy s Co haa 
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in New Mexico discharge enormous volumes of water. North Spring 
- River, a tributary of the Rio Hondo, is, at 60 feet from the spring which — a 
creates the river, 40 feet wide. Springs im the San Luis Park, Colorado, 
have been measured. It is said that one spring there delivers 12,000 - 
gallons per minute. It demonstrates that a large portion of the rain- 
fall disappears in the porous soil that covers the plains. Usually once | fats 
a year only the rains are so copious that arroyos are formed, and — re 
that the drainage beds carry water for a short period,. The creeks 


It is difficult to estimate the capacity of these springs. Soto aed 





Bias 
and gulches are nearly always dry. The greatest part of the yearly 
rain-fall sinks quickly in the soil, hardly leaving time for evaporation ea 
to return a portion to the clouds and _to the scanty vegetation to absorb 
another portion. In the winter mdte will evaporate of the snow-fall 
than of rain-fall in the’ summer, but a great deal of the snow sinksin | 
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the ground, often so rapidly that the process can be watched. eae 
{t is not an exaggerated estimate that half of the rain-fall in eastern 


Colorado, and probably also in eastern New Mexico, sinks into the 
ground. In eastern Colorado this will not be less than 5 inches over 
an area of 32,000 square miles, which is equal to 7 84,080 cubic feet of 
water disappearing over that area per minute. If this amount could oa 
be redeemed, from the subsoil it would be sufficient for the irrigation 


_ of 1,200,008 acres, or one-seventeenth part of the above-named area. A » 
considerable amount of this subterranean water could be utilized by 
pumpivg it to the surface as is here and there done, but until now this 

is being done only on a very limited scale. The air currents generally 
present on the plains could be made to move pumps to raise the water a 

where desired. Wind is a cheap and powerful motor. It is not always — Ny 

at command, but many of the dry ponds on the prairies could be ¢hanged 

‘nto reservoirs to hold the surplus water pumped during windy days. 
The plains of eastern Colorado and New Mexico could be dotted. 

/ over with wind-mills to keep the water on the land, as the “polders” 
in Holland are dotted with wind-mills to keep the water from the landeg 9 
A little calculation would show that the outlay for digging a well and gens 
putting up a wind-mill is not greater than the cost of boring an arte- 
sian well to a depth of 800 and 1,000 feet. cy eS aaa 

An artesian well even within the limits of a recognized basin is not 
always successful, and to get sufficient water often the well, although 
flowing, must be pumped. Itis the general impression that an artesian 
well needs no attention, that it is a boon for always; but this is not the iy 
case. It requires often costly cleaning of clogged-up sand and renew- 
ing of packing and casing to maintain a constant flow. aA SS 
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DISCUSSION OF THE QUESTION AS TO WHETHER WATER FROM AR- | ~ 
TESIAN WELLS AND UNDERGROUND FLOWS MAY IN THE FUTURE 
BE A LARGE OR UNIMPORTANT FACTOR IN THE WORK OF IRRI- 


% 
of 


A 
‘s) 

ANY 
iv 


a "rls 


GATION. ‘ ot de 
The artesian flows are means of transfer of water from humid regions 
to more arid tracts. ey. 

The advantages of such transfer over transfer of water in irrigating 
ditches are: That it costs nothing; that there is no loss by evaporation _ : 


and seepage, and that the supply is uniform and practically independ- ee 


ent of a dry season. The hydrostatic pressure forces the supply to ‘aon 
point. where the water is needed, provided a communication is made be- 
tween the underground flow and the surface. ‘CD ile 

If the depth of the water supply is not too great, the cost of boring bar 
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u ie is largely Beton dant on the amount ben supply that can be 
obtained and.on the kind of crop that can be raised on the land to irri- 
me pS. It can pay to bore to a considerable depth for irrigation of fruit 
rees and garden truck when the flow is small, while for 1 raising cheny 


i Bbthed that artesian wells are ai eaeL means of irrig Satiotl than by later- 
oo als from ditches. Another drawback is that ar tesian wells must neces- 
ye ‘sarily be bored at lower levels than the collecting area, and conse- 
quently are not beneficial at points higher located than can be reached 
by ditches. On these grounds the artesian well can never become a 
ae apaay be in many places a a great benefit when the water supply from 
_ other sources is small. 
ae In eastern Colorado, where the climatic conditions and the soil limit 
ee agriculture to cereals, an artesian well does not give a sufficient supply 
a for so large a tract as such a culture requires to become profitable. It 
_is, however, an excellent auxiliary to the effica¢dy of the ditch. The 
ty at farmer who has an artesian well in addition to his ditch lateral has an 
we advantage over his neighbor similar to the advantage in the time be- 
oe fore the opening of the Suez Canal of the Indian merchantman with 
Cas auxiliary steam-power over the sailing vessel for weeks becalmed 
heey within the tropics. 

The utilization of underground flows without hydrostatic pressure is 
not so limited as the utilization of true artesian flows. The collecting 
area of this kind of subterranean flows is in eastern Colorado and New 
Mexico vastly greater than of artesian flows; they occur at less depth, 

- and although they have but feeble or no pressure and must be raised 
i _ artificially to the surface they can be forced in great volumes to points 
i higher than ditches from neighboring streams could reach. The possi- 


ca 








bilities of bringing productiveness to a large area of arid land by the — 


ao utilization of these underground flows are great. They may become in 
Oy - the future very important factors in the work of irrigation, and deserve 






a the present investigation allowed to devote to this problem, 
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very important factor in irrigation in Colorado and New Mexico, but it . 


a closer and more detailed investigation than the very limited time of 
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EPORT OF PROFESSOR E. T. DUMBLE, STATE GEOLOGIST OF 
TEXAS, ON THE EXISTENCE OF ARTESIAN WATERS WEST 
OF NINETY-SEVENTH MERIDIAN, ETC. 


AL: ee ; 


<iys : Be 


In. answer to your request of May 2, 1890, for a statement as to the 

existing artesian water conditions of that portion of Texas west of the. 
ninety-seventh meridian and north of San Antonio, I take pleasure in 

furnishing you the results of my investigations in this direction. 

The part of the State covered by your request includes four topo- 


‘pe , graphic divisions. First, in its eastern part we find’a small area of the 
Gulf coast formation followed by the plateau of Grand Prairie. From 


‘the northern and western scarp of this plateau the Central Basin region 
stretches away west to the Gaudaloupe Mountains, beyond which we 
find the mountain region of Trans-Pecos, Texas. The approximate 
boundaries and extent of these regions are shown upon the map accom- 


; panying this report. The small exposure of the Gulf coast tormation 


‘in the southeast comprises beds belonging to the Upper Cretaceous and 


- Lower and Middle Tertiary, but they are so limited in area that, as re- 


is gards this report, they do not need description. 


The Grand Prairie plateau is a marked topographic feature of the 
State. Beginning at Red River it extends in a gradually widening belt 


_. tothe south until its western border meets the Colorado in Lampasas 


County, from whigh point it is contracted rapidly until it finds its nar- 


 rowest exposure in crossing the river in Travis County, north of Austin. 


From this point west it broadens rapidly, until it is merged into the 


mountainous Trans-Pecos region. Its height above the country on 


either side is variable. On its eastern border, from Red River to the 
Brazos, there is not that abruptness of separation which distinguishes 
it at other places from the upper and lower formations. 


_- The western and northern edge of the Grand Prairie is, generally 


speaking, topographically higher than the eastern and the southern, 


-- and the dip of the beds is very gentle towards the southeast. The rock 
formation of this.plateau belongs to the Lower Cretaceous series, and 


” 


consists of a great thickness of limestones and chalks, magnesian, are- 
“naceous and even argillaceous in plaves, which is underlaid by a bed of 
‘sands, the outcrop of which is shown on the accompanying map by hort- 


oy zontal hachures. The boundaries of this bed between Red River and 
~ the Colorado are as accurate as the scale of this map will allow, but 


? ‘ _west of that point the probable location is all that is attempted to be 
— shown. ° 


_ This bed, the Trinity or upper cross-timber sands, is the base of the 
lower Cretaceous system and is the great water-bearing bed east and 
south of the’central basin. In its many exposures and from the material 


. brought up from it in boring, its composition is shown to be clear white 
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grains of quartz, slightly rounded to much worn, containing a few grains 
‘ . 99 
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3 
ble mineral matter, and the water derived from it is sede ye of excellent | mes 
quality. ate te 
The favorable conditions for artesian water supply 1 in the districtun- sy a a 
derlaid by this water-bearing bed are fully proved by the great number ~ ih . 
of existing wells throughout, the entire area east of the Trinity sandsso 
far as this report extends. In nearly every county between the ninety- : ‘ is 
seventh and ninety-eighth meridians and east of this outcrop, artesian 
water is obtained in wells varying from 200 to 2,000 feet. That it is- * 
equally favorable to a similar supply in its southern portion is shown 
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by the line of great springs or natural artesian wells, which find their — 


head in it and stretch from Williamson County southwest by Austin, — §: on 


\ 


San Marcos, and New Braunfels towards the Pecos. These prove that - fay hy 
artesian conditions exist, and there can be no doubt that wells bored i in a 
suitable localities will prove successful. ‘fe ef 


West of the Grand Prairie plateau we find the central basin rege “at i vid) 


‘which is principally occupied by strata of the Paleozoic formations. nee 


The eastern and southern border of this area is plainly marked by the 
scarp of the Grand Prairie. Its western border is not determined fur- Oe 
ther than that in Texas it is terminated by the Guadalupe Mountains: oe | 
in El Paso County. In its topography it shows a gradual elevation — ‘i 
towards the west, most usually however in series of steps, which — 


rise one above the other, having the ascent facing toward the south- 


east and a long gentle slope toward the west, pee average rise being — ; es 
less than 8 feet per mile. aye ts 
At the edge of the Staked Plain, which is a newer formation super- — “Ais 


imposed upon these, there is an abrupt elevation of from 200 to 300 feet — a 
in places and a continued rise toward the west to a height of 3,100 feet = 
at Quito. West of the Pecos the rise is much more rapid, being about... 
15 feet permile. The dip of the strata, which on the east is toward the - 
northwest not exceeding 40 feet to the mile, is reversed, that is,itis to _ bes 
the southeast, and brings the edge of the strata to the surface again be i 
after crossing the river. In the southeast corner of this region we find) 
the Archwan area of Llano County, around which the upturned edges 
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of the older Paleozoic rocks are exposed at a considerably greater ele- | his x 
vation than that of the basin north of them giving the overlying rocks By 
of the basin itself a northward dip. The western extension of. this ae 
southern border has not been examined. jae W 


We find the northern border of our basin in the Wichita Mounbatngt vi Te 
in the Indian Territory, where the edge of the Silurian rocks is again 4 ae 
exposed at a higher altitude than the interior portion of our region. — ae 
This region is, therefore, of a basin form of structure, with the exposed — oe 
edges of its lower members and the underlying rocks topographically — a vo 
higher on the northern, western, and southern borders than on the 
east or in the center. bay . . 
The formations which occupy this basin, if we except some overlying © 

Cretaceous and the plains formation, are almost entirely confined to — Bae 
the Carboniferous and Permian sy stems. These consist of beds of lime- vs 
stone, sandstone, sands, clays, and shales, with coal, gypsum, and salt — a it 
as associated deposits. The general dip of all the strata i in the eastern | K Sas 
portion of the basin is to the northwest, but its elevation along the — 
eastern border is less than in almost any portion of it, consequently - i 
there can be little hope of finding artesian water from any catchment A & 
area on this side, although some of the strata (the lower sandstone and — ma 
shales) are well adapted for carrying water and, where suitable one vi 
graphic conditions exist, do furnish artesian water. An instance of — 
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ception, and not the rule. The same series of sandstone, and shales are 


| exposed on the southeastern border and the flowing wells at and 
- around Trickham and Waldrip find their supply in them. The. condt- 
- tions are very fay: .blé in the valley of the Colorado and some dis- 
tance north, between the ninety-ninth and one hundredth meridians 
pete i.tor similar wells. The rocks of this age are covered by later deposits 
in the Wichita Mountains, and it is therefore impossible to judge of 
‘the possibility of their water-bearing character there. Similar rocks 


‘aes Van Horn and farther north, in the Guadalupe Mountains. They are 
__ reached by a well 832 feet deep, at Toyah, some 70 miles east of Van 
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this is found in the flowing well at Gordon, but such cases are the ex- 


are exposed on the western border of this basin, in the vicinity of | 


Horn. This well has an abundant flow. We have, therefore, in the 


Re ~ lower members of the Carboniferous rocks of this basin water-bearing — 
strata, the exposed edges of which on the southeast and west are sut- 
Sy ficiently elevated to furnish artesian water to portions of the basins in 
eee, their immediate vicinity. ° 


__-Wedo not know what interruptions to the subterranean flow may 
exist in the way of dikes or fissures, and therefore the areal extent of 
eet, the portion favorably situated can not be given until the topography 
and geology are better known. The quality of the water from every 
well thus far secured in this basin, which has its origin in this series 
_. of rocks, is highly saline, and it is safe to assume from this and from 
ibe ‘* the character of the deposits that no fresh water can be obtained from 
’ . this source. Therefore, if the supply be general over the entire region 


ADs 


ce dt will only be adapted for limited uses. In addition to this, this water- 
bearing bed can be reached in the greater portion of the region only 
after passing through the entire series of Permian strata and those of 


a 
By 


- the uppermost Carboniferous, amounting in all to 2,000 or 3,000 feet, or 


__ even more in places. 
___ If there be any other hope for an artesian-water supply in this region 
- 


if a . . “ff > 
___ the catchment area must be either in the Precarboniferous rocks of the 
central mineral region and the Wichita Mountains or in the Guadalupe 


and connected ranges. That such a catchment area exists on the south = 
is fully proved by the powerful springs at Lampasas and in San Saba’ 


te age. Some of these springs, such as the Lampasas, have their, vent 
through rocks of this period, but they belong to the very lowest strata, 


and the temperature of the water proves that it comes from still greater 
depths. All such water is highly mineralized, but much of it seems 
suitable for general uses after exposure to the air has dispelled the 
-_ sulphuretted hydrogen. Others of these springs, like that at Cherokee, 
-_ §an Saba County, spring through rocks below the Carboniferous, and 
these furnish water of an excellent quality. The dip of these rocks is 
Page much greater than the overlying Carboniferous, and the water supply 
Ae sian borings. The conditions of outcropping strata are similar in the 
* Wichita Mountains to those of Llano and San Saba Counties, but we 
beget have no such evidence in the way of springs to prove their value, and 
no boring has been carried far enough to test the matter, although 
__- preparations are now under way to do so. No rocks of similar age 
“ik _ have been observed in the Guadalupes. We must therefore conclude 
that, while the artesian conditions of the central basin are not unfavor- 
able, the probabilities are against securing an adequate supply of water 
Bl es sufficiently free from mineral matter to be of use for general purposes 
(unless it be from the sandstones of the Guadalupe Mountains which 
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* would therefore be rapidly carried beyond the depths of ordinary arte- 


a ‘ey _ County, all of which have their origin below the rocks of Carboniferous — 
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‘graphic and a veoele work for their Tesienations 

There still remains the area of the Staked Plains formatioty 
Ba discussed: but our- knowledge of its geology is. too limited to pe 
Beis - anything but the most general statement. The upper portion of tl 
‘ ahel plains is composed of strata of later Tertiary or possibly Quarterr 


ie | ee age, underlaid by a conglomerate and sandstone, probably of 
date than the Trinity sands, and dipping southeast. It is this bed 
ee furnishes the surface-water of the plains, and from it gush the 
Rae syt . waters that form the Colorado, Brazos, and Red Rivers. The 
Si ae underlying this are probably Permian on the southern border, 0 

- newer formations may intervene towards the north. It is possible th he 
ete this conglomerate bed may yield artesian water near the western ‘bo 
_ der of the State, and I understand that one such well has been sect 
. oa. ca It is my opinion, however, based on such knowledge as I can obts 
that the probabilities of artesian water on the plains are rather m 
* % eh vorable than otherwise. | 
It will require a considerable amount of work in eastern New Me 

“to decide the matter finally. — 
The well at Pecos City most probably belongs to the series deseri 
under the Grand Prairie region, and therefore gives us no clew to 
area north of it. ; 








ie aay ‘The Trans-Pecos Mountain district, from the Guadalupe to the. : 
: LEE os "Grande, consists of numerous. mountain ranges and detached peaks, 
_... which rise from comparatively level plains. These plains are composer 


_ Of loose material which has been derived from the erosion of the mon 
-ains, and sometimes has a thickness of over a thousand feet, a 

_ proved by the'deep wells along the Texas Pacific and Southern ‘Pacific. 

. railways. The geologic formations of the mountains themselves con- 

+. - sist of granites, sandstones, schists, and quartzites and Silurian, Car-— 
Bees, icv U boniferous, and Cretaceous limestones. The whole area is faulted 
~~ - broken, and ‘cut by intrusive porphyries, basalts, eran and othe 
here ys eruptives.. 





Wh \_ _ These conditions of structure prevent any other than a general 
haere favorable report on the district, although in certain localities com 
tions may, and probably do, exist favorable to the securing of artesii 
eet ath eWater. i“ 


In conclusion I may say that before making any more definite st es tf 
eae Ace ment than the above it will be necessary that. we have the topograph Vien 
of the greater part of the area accurately mapped, and a better knowl-  — 
4 ee peer of the details of its geology than we pave yet had time to se U 
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REPORTS OF FIELD AGENTS. 
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REPORT OF F. S. UNDERHILL, DIVISION FIELD AGENT FOR. su 
ee NORTH DAKOTA. Pen 
ps , rt in 


i: ‘The followin ¢ ig a summary of the reports of artesian wells, found in. Ey 
he district of North Dakota, dividing the developed territory into sub-_ ne i 
i Yy » . Alt i A 4 


istricts: ae Bye 

‘SUB-DISTRICT NO. 1—DEEP ARTESIAN WELLS. Cr ae 
ij ne if 

NbN 


ra 
¥ 
‘S 


pa 


ae aa ty ae 
This district includes the counties along the James River. The land ~ i 
principally a high rolling prairie, at an average elevation, north Obie Way hak 

ee mah aH 


mestown to Devil’s Lake, of about 1,520 feet, and south of Jamestown 4 


’ 


‘to the dividing State line from South Dakota it has an elevation of 
about 1,340 feet. The southern part of the James River Valley widens Ri 
a broad level in the counties of La Moure and Dickey. eS a 
The general formation of this subdistrict is a defined basin or slope, (2 ae 
nd is comprised within an area bounded by Devil’s Lake on the north — ee 
to the divide between the Cheyenne and James Rivers on the east, and 
om the divide between the Missouri and the James Rivers on the 
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; Bisinarck, altitude 1,677, water formation not reached. vt Lae ie 
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The flow of the artesian wells in this district is fully maintained, with ~~ 
‘slight increase at Devil’s Lake and a large increase at Ellendale, the 
aters of which have been used for irrigation only to a limited extent. 
_ At Jamestown and Ellendale the water is used on lawns, trees, and ik 
hrubbery with good results. ) COU a 
At Oakes the first flow was obtained last fall, and it was allowed to 
n out on a flat covered with grass, and was turned away fromitthis = 
ees a v : 105 on) NO, 
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- spring, and the grass upon which the water was turned is much bet 
_ than that which'surrounds it. It is used for city and general purpose 


_ drill struck a hard streak composed of gravel and sand, very similar to that tobe Ry 


_ borings, but only in large masses) had been reached, the “plant” was withdrawn. 
g p ore 
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Horses and cattle drink of it freely. | Bee 

The flow from the artesian well at Devil’s Lake contains large quan- _ 
tities of sand, and it is unfit for use until permitted to settle, and is only — 
used then to a limited extent. — , | OS ea a 
_ The following is the log of a new artesian well at Devil’s Lake, and — 
is not included in the foregoing table. Being of interest it is herein 
inserted : : (5 Ne 


DEvIL’s LAKE WELL, | 


June 30, 1888, 








The well was put down by Swan & Company. . Bete 
August 11, 1888.—The drillings in the main well were-continued the same as here- — ek 
tofore, namely, dark blue clay or soapstone, an ancient sediment closely resembling = 
the formations to be seen in the lignite coal which is being mined in many partsof — — 
the Territory. Sai: Wey s Ree eO | 
September 8, 1888.—The artesian-well drill touched 1,000 feet from the surface wanes 


Thursday afternoon and is now fast approaching the 1,100-foot level. At 1,010, the  — 


found along our lake shores. : Pastad 
September 15, 1888.—The drill has passed the 1,100-foot level in the artesian well. — oP 


Most of the week has been spent in putting down the 5-inch pipe which now reaches ak 


1,000 feet into the earth. The formation is very similar to that previously reported, 
a heavy soapstone. An examination of a specimen taken from the bottom yesterday — 
shows distinct traces of sand in the hard black sediment. Lap seope 


Wednesday preceding, the well was 1,167 feet. The work on the well was tem- a 38 
porarily suspended for the purpose of constructing a patent rimmer to be used. Sev- — ere 
eral hard streaks have been encountered within the last 100 feet of drilling. These 


. . ° . . . MeN fs 
hard streaks consist of limestone, sand, flint, gravel, and iron sulphurets, intermixed — onan 


with the ever-present blue clay or soapstone, forming a conglomerate harder than 
cement, The 4-inch drill passed through them safely, but in rimming out the holeto — 
admit the 5-inch pipe the ordinary tools for this purpose have been found inadequate, — | 
The presence of hard streaks or conglomerate are regarded as favorable indications — o% bS 
of a flow of water which may be expected at any time. tS ae 

November 17, 1888.—The well is down 1,430 feet. The drill is stillin soapstone inter- 
mixed with conglomerate and little sand; the latter is a good indication. 9 VX oe 

November 24, 1888.—About 10 o’clock Monday morning the drill in the artesian well - Laie 
touched a stratum of sand at,a depth of 1,431 feet from the surface, and within three ~*~ 
minutes the water was flowing out of the top of the pipe. It was.quite asuddenas ~~ 
well as an agreeable surprise. Only two hours before the sand rock was reached the —_ 
contractors were about ready to quit in despair, as they had been thirty-six hoursin 
the ‘‘ hard streak” closely resembling the granite or archean formation below which 
water is never found. ‘It is the toughest patch we ever put a drill in, said one of Roe 
the contractors, and our drills have been broken and the blades otherwise ruined, 
making further progress seemingly impossible.” The drillings from this hard streak 
showed fine granite and iron pyrites in about equal proportions, all firmly intermixed oy 
and cemented together. By6o’clock inthe evening (eight hours from the time the sand _ eae 
rock was reached) the driil had gone down nearly 30 feet. Samples of the water were 


5 aoe 
homes of Re 


carried away and a few simple tests were made to ascertain its character. Drilling reviens 
was suspended at 6 o’clock, and the work of rimming out the hole above the.‘ hard"342 54 
streak” was commenced. The rimmings soon stopped the flow of water. By Wednes- — roe 


day afternoon the pipe had been driven down to within a few feet of the sand-rock  — 


and the pumps were lowered for the purpose of removing the débris. The force of. 
the water has filled the hole with about 50 feet of fine sand which runs as fast asthe 
pumps take it out. “NA 

December 1, 1888.—The pipe ordered from Chicago, 5 inches in diameter, was put Ae 
down in the well. The Inter-Ocean sent several samples of the sand-rock and the ar 
hard strata above it, to Professor Montgomery, of the Grand Forks University. The se 
following reply from him will be of interest. BER hy 

“T have to congratulate you and the good people of Devil’s Lake upon your success > 
in the search after water. Place no confidence in the old idea that when granite Ore eae 
any hard rock is struck there is no use of boring farther. At Grafton (in subdistrict sy ape 


No. 2) when either granite or gneiss rock (these can not be distinguished by their 


his aes 








Then samples of pulverized borings were sent to me as well as to various university Oe 
professors in other States, and reports on these were received by the Grafton city 
council, The Harvard University professor and myself recommended them to con- 
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tinue boring for 50 feet at least, but the “plant” having been removed by the con- 


tractor they were unwilling to risk the extra expense that would have to be incurred 
b replacing it and resuming operations. Consequently they elosed up the 912 feet 
__ bore below 400 feet, from which latter they allowed a flow of inferior water that had 
ee, een previously struck on their way down. The depth, 1,431 feet,at which you have 
struck water, is not far from my conjecture written to you last winter. [should not = 
expect water much before 1,500 or 1,800 feet beneath the surface in the vicinity of — BA 
Devil's Lake. There are various artesian wells over 2,000 feet deep. Ifnecessary,I = = = 
‘should continue 500 or 600 feet farther. Two of the samples you sent to me are iron, ~ Tl te 
_ pyrites (sulphide of iron), and the third is a water-worn hornblende stone, very in- SN 
teresting, because having been water-worn before being deposited where you found} Sica) 








ta ; \ 
February 19, 1889.—The drill was put in the well yesterday for the first time since; 
the sand was struck. The 34-inch pipe is now down 1,510 feet. Thursday evening Ps sis « 
the sand pump came in contact with a hard substance, and it was supposed to be an- * ar 

other streak of conglomerate. When the drill was put in it soon passed through this; — Pais i 
hard streak into loose sand which came up into the pipe, and last evening the con- Lal a 
tractors were using the sand pump again. The formation now shows but little change te 
rom that first encountered when sand was struck two months ago. Ae 
February 28, 1889.—But little progress can be reported for this week’s operationin = 
the artesian well. During the entire week, with great labor, the contractors suc- 
ceeded in driving the 34-inch pipe about 3 feet below the point reached last week. 
They are still in the quicksand, which is too soft for drilling and too spongy and 
binding for rapid driving. The total depth reached at 6 o’clock last night was1,520 ~~ 
feet from the surface. , ' ae we 
June 1, 1889.—Wednesday noon all hope of exhausting the sand that continued to 
withrough the perforations in the artesian well pipe was abandoned and a lead a dey 





‘plug, 4 feet long and 3} inches in diameter, was put down to a pointl0 feetabovethe = 
perforations (about midway of the 80-foot sand bed), and by means of the drillthe  =§ =» > 

_ plug was flattened at the top so as to make a complete barrier of the inflowing sand. — Ve Sie, 
ne The pump was put down and by 10 o’clock yesterday morning the fine sand which re- eae 
a: ‘mained in the pipe after the lead plug was putin had been exhausted. Thenthe ‘— — 

- perforator was put in and an incision of about 1 foot long and one-eighth of aninch = 


ytd in width was made. Considerable water came through and also some fine sand. It — ~ 
Tae is the intention of the city council to exhaust every resource in this attempt to get = 
water. Between $6,000 and $7,000 have been spent thus far in the well itself. day 











June 15, 1889.—The artesian well commenced to flow again by 9 o’clock Wednesday 
_ evening and continues to pour out its crystal waters at the rate of 60 to 80 barrelsan 
hour. This is the largest flow that has been obtained up to the present time. The = = | 
water shows very small particles of fine sand, which is considered a good indication. sy on NE 
_ The water is of the same quality as above, very soft and pleasant to the taste. — ean A 
- *. June 22, 1889.—One hundred barrels per hour is the estimate now placedonthe flow = 
from the artesian well. Wednesday the stream grew weak and the perforator was Ran 
used. Later in the day the sand pump was again put inand when itcameupthe 
_ _water ceased to flow. The pump wasused until midnight and atan early hour Thurs: 
day morning the flow started again. It has greatly increased in volume ever since, 
and last evening it was larger than at any time since it commenced. The beauty of ye 
Feat it is the sand continues to flow up with the water and it is estimated that the amount va a 
~___ of sand thrown up is not less than three tons per day. oat aaa 
June 29, 1889.—Work was resumed upon the artesian well Monday morning. An- Paap 
other perforation was made in the pipe about 20 feet below the cap-rock. AS wasexX- — + 
’ pected, the water stopped flowing. The pump was then used, Thursday morning a re 


similar flow started. Failing to increase, another incision or perforation was made 
~ Wednesday and the flow again stopped. The pump was used again until Thursday 
afternoon when the water showed a disposition to run and work was suspended, pc ey 
_ Friday morning the well was spouting both water and sand and is still at it. 


~ + he 








| ere CA UPAR AS NEN ae be 
4 ww / { ak / bry im if ] 2 n fie Ae, a) ) is 
108 ARTESIAN WELLS. ke 
: ys { Wer ‘2 Ph hae SY 
. Suh eed aa ae 
June 8, 1889,—In this issue is a diagram of the lower section of the well: 7a ias os ah 
: : at be? 
3 feet oF hard SEEM Ke." 
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Lerrorations through : is 
xn \ 
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WALLET COPE L7H ERE He . ic 
Via 
SUB-DISTRICT NO. 2.—ARTESIAN DEEP WELLS. * ~~ eee: 


This district includes the counties of Walsh and Pembina, in the __ 
lower Red River Valley. The land is flat and level, and hasanaverage 
elevation of 840 feet. There are two artesian wells in this subdistrict, 
and the character of the stratification and the quality of the water are 
quite different from those found in subdivision No. 1. t | 
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Number of flowing artesian wells in subdistrict No. 2. 






































Ta iia Ri st ne Ai ] ae 
Town. County. | Altitude. | Depth. Flow. |Pressure. 9 
eee . ‘ if een Se we a eet: Fs 4 ty, 
Grafton ....-. buna soe C Bivins hes Rood oe WW Gis AN Mr ees 900 925 | 700 | 20—not | 
| used. £es 
Pamir CU ooo. eee a Lk yet be Pembing. vy Davos ave ee teeeee see . 980 re 
13 ANNES NOOR OM ON hk PINES Gren TW taas| PRET 2 voles pean  ™, 880) eae ee 
TOMAR EMR OOM Fe CPA + ‘ang 12 Se!" ie) 
The water from these artesian wells is salty, and cannot be used. mee 
4 ane fo 
SUB-DIVISION NO. 3.—SHALLOW ARTESIAN WELLS DISTRICT, | ee 1 


This district includes the counties of Grand Forks, Trail, and Cass (2) RES 
and the Red River Valley. The land lies flat, at an average elevation 
of about 900 feet. | es 
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minute, tion. — Aes ps * 

DANS Gallons. Beas 

(A, M. Peadetwon)?" a Sehdaceel TS 15. Paes RS None ...| Farm and domesticuse. == 

nin een Roller Mill).. ..... 22.5 8.5 |...do....| Steam-power and domestic = 
. i “iis ; use. . ‘ a Ae 
ndin aN Armstrong) ere Pay ya Perey 50 12 |..-.do....| Farm and domestic use. Ris 
pe ag Soaetty okie dew causa eae? 33 10 |.--do..../ Intended for city supply. 
I Sai Soa. 0st Ny cam) 120.5 30.5 } bee 
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‘he Percat number of small flowing wellsi in dhis subdistrict, as appear” 
| the reports, show an average flow of about 22 gallons per minute and . w 
hi ving an average depth of about 250 feet and steadily maintain the te - 
: antity of flow indicated. The water is clear, hard, and a little salty. © 
| w cases have been reported where it has been injurious to vegeta- ers 
tion, but investigation shows that when the grass is not flooded it does 
itnoharm. Itis used for general farm and domestic purposes and 
, liv ’ » stock are reported to be fond of it, and its use is considered bene Bc 
al and healthy. ty wate 
sor these shallow and small flowing wells there are several hundred “A he 
Dass County and about three hundred in Trail County; alsoanum- 
rin Grand Forks County. The reports show that they are of uniform — 
haracter and establish the fact of this being a distinct well district in Bios 
character. , . te 3 


or = 


_ Table of artesian wells in North Dakota by sub-districts. Barca i", 


Number | Total flow, 


Sub-district number. of flowing | gallons Average, |. 








wells. |perminute.| #°¥- me Is 
‘ it 4 
NS Wedenn ae ROME Chesed Foo 6 Leib dip. n at ate oe 4 8,287 |. | 8004 4 {2 
SNe Baa Deed an stephen tintdwnsanas-/sonaysta-dnn ens ~- 22 1, 680°} 2840" as aa 
ee eeewwees See eee eee ee ee ee ere *12 . 264 4 22 We X, ay 
; RR: | 6 18) a iy fe 


= * Reported as an example of a large number. 
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: he Baiwich of the area of the State of North Dakota has no artesian — 
‘system at present developed. eet 
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___ REPORT OF STEPHEN G. UPDYKE, DIVISION FIELD AGENT 
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| “gaa 
Gh a SV The territory comprising the district embraced in this report is tha 

__- part of South Dakota lying east of the Missouri River south of the 
third standard parallel and. the south line of Beadle, Hand, and Hyde 
» Counties and west of the ninety-seventh meridian. csc 

-___.. For convenience of description and reference this territory is divided 

| into subdistricts, numbered one, two, three, and four, respectively 
+ which will be discussed or referred to in relation to the deep art 
eo A Gfth-or supplementary subdistrict is added formed out of por-— 
tions of the first three above, and will be considered only in relatic 
. to the shallow. artesian basin. eay 


Pe teen Nc -  SUB-DISTRICT NO. 1. ae 
eH aa i} ‘ i 





ee eemaaat te This includes Kingsbury and Miner Counties and those portions | 1 ty 
. Brookings and Lake Counties lying west of the ninety-seventh merid- | 
ian, and for convenience is denominated the unexplored subdistric 
throughout which no borings have been made to a depth ‘sufficient a 
to reach the deep artesian water basin, or to show what the geolog: 
tow. 3 3 really is, | witaae 
Ske Many favorable features are presented which would indicate th 
district as a proper and desirable field for experimental operations ir 
deep well borings for irrigation purposes, and storage reservoirs could, 
_ with slight supplementary labor, be established in many portions ¢ 
_.. The following table shows the altitudes at several points, where 
have been commenced and for various reasons abandoned. a 
The estimated depth of the deep-water basin is indicated by we 








_ bored in the surrounding neighborhood :. ea is 
ca eporare 
para Py . 4 
Bene keh Sake s gh! bs ry.’ Wells. | County. — Altitude. 

: ip Y 7 Lee . ie 

%, Mit tet ya ns. 7 sl 2 

ES Shee the . Feet. ry 

a RE LENCE, STS a aR aN on CN a Kingsbury:....... 1,400 | 

NOY al 0 yp oss 12s an date cat eee els we ee ee dottece! supe 15 726 /fet.o oe med: 
{ j PUMA OALOTE Ge Vic's»: CURA. Co. oy ls EL Pewee ALO Week tate Aes A606 We or aes 
a 
7 PUTIN SLO Css ain cn « Way shana, ws'caa yeeok Rae EP Rasy eto 2s ba Lae 

+ ; BOROU MIMD ARS Eis wayeide <ddC we aice eer nb eee Brookings ........ 
| a MM Ma serlrems tds Sy naa vg pkoboey, Jas bunts Miner i170 ik sa 
ons (LES SEN a a Re Clatke ss (cae 
aoe 


: east and Clark to the north 


at jus 
___- show that had they not been abandoned, 
Cates AD, ) 

SD sae . ; Hh 
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aie rt 8 ss ap an Haag as to! determine tive death from the auntaes to the 
artesian basin. 

~ Deep-well boring is now being done at Iroquois, Kingsbury County, 
pean at Vilas, Miner County, and when finished they will be the first in 
eS: ag subdistrict of value in determining the eastern or southern extent 


oe te the agnek of from 300 to 400 feet; it is not known whether quartzite 
would be struck above the level of the artesian basin ; but a thorough 
oat attempt is now being made to test the matter. Another is to be bored 
to the depth of 1 500 feet. 

~~. This district is practically unexplored, and it is a proper field for 
such boring as will show its character. Should water flow at the 
Mh : - United States experiment station at Brookings the director would 


ae gladly conduct a series of experiments, the results of which, when _ 


ie published to the farmers of the State, would be of great service to 
pee”, and this is a good place to make an experimental bore. 

Maa sin. the vicinity of Lake Preston and Arlington there are large natural 
_ Store sufficient water for the western slope of the Big Sioux River and 

= _ the lands south of Kingsbury County, and should the local storage 

Dy fp prove insufficient for the waters found another basin exists at Madison, 

~ ducted for use on the more southern lands. 


‘ eastern portion of this subdistrict a thorough experiment for artesian 


/ 


_ Arlington. - 


FACTS FOR AND AGAINST EXPERIMENTS. 





> 
P et 


point by 36 feet than Arlington. | 
_ (2) The city well at Huron, at an elevation of 1,275 feet, flows with a 


"pressure of 120 pounds, which would raise water to an elevation of 1 090 


es feet, which would indicate a flow at Iroquois and Vilas only. 
» ae (3) The city well at Woonsocket, at an elevation of 1,260 feet, flows 
. -. with a pressure of 153 pounds, which would raise water to an elevation 


of 1,612 feet, an indication of a flow at Madison, unless that, as at Vilas, 
a it is in peril "from the quartzite. 


OUTLOOK FOR THIS SUB-DISTRICT. 


“tb is a proper field for experiments. Should water be reached at Lake 


3 oh Peston and Arlington, there is at hand in townships 109, 110, and 111, 
ranges 54 and 55, a great natural reservoir system which with slight 


supplementary work would furnish 300,000 acre-feet of storage, and 
whieh would command the southwest portion of this subdistrict which 
last year suffered most from drought in South Dakota. 


pa It should be remarked that water at Arlington could be distributed | 
ite 


jets eastward to all the western slope of the Big Sioux River if there should 
still be a surplus. An equal reservoir system lies southeast of Madi- 


+t allt  inge south. 





_ Lake County, of equal capacity, to which the water may easily be con- - 


water should be made by making deep borings at Lake Preston and at — 


( A well flows at Highmore at an elevation of 1,886 feet, a higher 


hag son, Lake County, which at no greater cost, would serve the country 


ee -_. With these advantages of natural storage it is suggested that in the — | 


ie oy i storage basins which, with a small amount of additional work, would — i 
x at 
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Hetland, Kingsbury County. 


Arlington, Kingsbury County. 








Sec. 19, T. 112, R.53. 


Black loam) 22. we 222s oo eac enced ea pem edge 2 
Yellow clay: .-200. -ccseect- ese nedeceseneee 48 
WSUS CLAM At cat os tones opie rows clos onl 235 
Soft: yellow clay ..--424-2-2.------- 2-2. eee 25 
Sirol liwock sei oe wie tidam siaahtas Addie e gae.si0 50 
WSO Clay soe sehen bie a's nao o bie eles 60 
Bin shale eG Ae SLL Do en Sate nele niet © 290 

EDOEM Esai a tae Casio sit aels sia’ alee s bah 710 


Stood up well; no casing; hole dry from top to 
bottom. 





Sec. 21, T. 111, R. 53. 





Black loam ss. /st3 fase. 022 ed ee Se GN #. 
White and yellow clay....-.-..----sse008 1 8 
Dark yellow clay..-...-.--------+4+-eses MO at ele 
Blué clay 2. sSksecieg ee beet aae eee 2 6 54 200s ena 
Grayish clay.-..--- ge gat s/s > hy 0 ¥o 1609 ee 
Blue shale: pols. .6 ede Pl se eh 415 bf it, 
Sandstone. s.s/. cwasscas. o- ess swan ‘ 
Totahlcelesievan ge eva ee ie 
25—111—53, same as above to 485 feet. i wt re 4 
f : e Ve 
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low wells, 


It should be added that the bores at Arlington were begun for shal- 

and with no idea of reaching the deep basin, and were aban- 
doned because the machinery was not adapted to deep boring. The 
bores now in process, as Iroquois and Vilas are the first attempts LOPS Ae 
a thorough experiment for deep water. Fé 
-» . temptis to be made at Madison at once, while Lake Preston is only 


If successful at Vilas the at- 


‘waiting for results at Madison and at Clark, where the drill is lost ata — m! 


se depth of 1,100 feet. 


Land in this subdistrict is valued from $5 to $20 per acre. 


/ 


Invi ga- 


tion is much desired for autumn use each season, and for about one- 


_ fifth of the rest of the year. 


_ would double the value of the land, 


thereby of four and even five fold. 


subdistrict, having for the most part been either mulched or watered =~ 
from surface wells, and irrigation has been slightly practiced in gar. 
dens, but always with excellent results. ji ae 


The average estimate is that irrigation 


while others estimate an increase 
Trees have done well in this entire 


: - Much thought has been directed during the last year to deep plow- 


ing, fallowing, and furrowing, in order to husband the rain-fall. But 
a deeper feeling prevails that as the early seventies and eighties were 
moist years, and only two to three of the later years of these decades 


dry, that so it will be in the nineties. This feeling is confirmed by the’) 4 
Indians at Flandrau, who predict great rain and snow for 1891 and 1892, — ir 

and also by the present season, which, though without much rain be-_ ahs 

fore May, found the soil in a most excellent condition for the seed, an it 


has since then been characterized by a plentiful fall of rain. 


SUB-DISTRICT NO. 2, OR THE GRANITE BASIN. 


This subdistrict includes all of McCook County, and those portions. 
of Minnehaha, Turner, and Clay Counties lying west of the ninety- — 
seventh meridian, and also those portions of Hanson, Hutchinson, and — si 


Davison Counties lying east of the 


James or Dakota River. In this 


subdistrict the quartzite shows an elevation or back-bone extending 


westward from Sioux Falls to the James River, 










"ARTESIAN WELIS. ei adey ee 


Altitudes as this sub-district 












|Altitude. Remarks. 








BOON se aS ook. sin ha Sa teee eat tek Gen bed ce aces 1, 387 | Granite at surface. 
ere ng bet Se SA Rae BA CEE gis a Taig Ravi nh. a ala 1,517 | Granite at 270 feet. 
BME SEs sb nae sehen dedceves Ine Se WAN Mae ett 1,340 | Granite at 260 feet. 


ee emer ee et eee ee Ree Bee EERE E HOBBES EE BEBE eeBees|seeesVDanenae 


Wee Nog coe | a. AMO) Mok OP Or Se 2} 1,161 | Granite at 630 feet. 


8 SG So ph ls 4 bo cigs oot aie dena ae Bech cee veh boo | see cee ues Granite at surface, 
iestion 11, T. 103, R. 57: Stopped in red stone at 97 feet. 

- Section 10, T. 103, R. 57: 2 feet of red stone at 130 feet, 2 feet at 210, and 7 feet at 270. 

oa 23, T. 103, R. 57: Quarry of Sioux Falls granite. 
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be 






2 Hazleton Post- -Office, Hanson County, is the center of the artesian 
“ well district, twenty or more being in sight of that place. Their aver- 





- age depth is from 80 to 250 feet, and their flow varies from a very 


_ small one to that of a full 6-inch diameter stream. 

This subdistrict lies well within the great corn belt of South Dakota, 
where wheat succeeding corn gathers so much of the advantages of the 
fallow, and where either crop has thus far been successful, its only foe 


being the grasshopper. 






ae 


wy 


he 


; 
ya 


has an older civilization, and being benefited by former years of till- 
snge it does not need artesian irrigation. The brooklets rising to the 
north are here found to be fine streams, which are sometimes dammed 
“and stocked with fish or used to overflow the meadows; and it also 
has. many springs lying too low for upland irrigation, that swell the 
D waters of the Vermillion, the James or Dakota, and the Sioux Rivers. 
‘Moreover, the lowland valleys are broader here than farther north, 


bs 
pes 


to ape season. 


- be 3 SUB-DISTRICT NO. 3, OR THE MISSOURI BASIN. 

Pinelades the territory lying south of the second standard parallel 
oe east of the Missouri River and west of the James or Dakota 
River, being whole of the counties of Buffalo, Brulé, Jerauld, San- 
born, Aurora, and. Douglas, and portions of Charles Mix, Hutchinson, 
5 Dayison, and Hanson. 

_ This basin strides the quartzite ridge sloping westward around Rock- 
ort: ‘Hanson County (See. 6, T. 101, “R. 58) and is struck at Mitchell, 
<a Javison County, at 545 feet, at top; ; Plankington, Aurora County, at 
760 feet below the surface; compare Tyndall, 735 feet, and Scotland, 


548 feet. 
ae iS; Bix, 22-8 
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a -It has the same rich soil and clay subsoil of subdistrict No. 1. Tt 


wee the upland with the lowland tillage continues to find adaptation 
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Maa! os HO! - apresray ‘WELLS. SAT 
ae Mech ie j i . , a i ri : } SS f ~ 
Gr We Seah pele Ao * aa aaa ie | Wells of deep bore. v 
Prt he me esknucnrenan | dion, | “ship: [Range] Flow. | Dep 
Reet Gallons 
rh PEMaTed MORE ic acc s HeU EAN) One ee Chuemincs Come eo ebees - Tt 108 G4 50/9 
yo AEROS IN ISOM tae c swede maabine ciactds bem em fiat era oleh = Wain reine oe 23 166), 00°80 Ties the a 5 
MRPOMRE LUV ob sw chines pambwewaeck up vik ee cktessannesicuae 15 105 61 175 | sae 
ie A MTN ONAOCK ES | vo sers nn cmiciae sale eens he wena Mel eee telo a tie beeoclatels 28 104 62 12; 950-15, tae 
Sere ea Machel ttt eo ee pS ULL ee 22 103 - 60 175 | 546” 
a ueiehs BAIAUIINOLOR Pe ecu a sesh oak chit wont sme ce eee eenek chee Two city mills over which a law-suit aes 
RM ET SITON AN Sia Chine dees ok faPadebvdd dedmaddsnanainoncay 34 104 64 ‘ 
Best ih. White Dake... 1..-2.424 Se TT als aN gaya ak DUS ar i 14 103 66 150° 
SP REPENS Ce, Foe. a Ua ea beh sens bolas scoendunes ca deeuaiine 3 103 68 300 
ev This sub-district possesses no natural reservoir systems for artesian % 


OY eat “storage other than the sloughs and small lake-beds which could be ar. 
Bee tificially dammed across at intervals for evaporation. A ae Ag 
pose ae .Water should be reached throughout its extent ata depth of oa Mi 2 iW 
eee 500 to 1,100 feet, and the land lies well for an evaporation or surface- Aes ar 
i ‘irrigation system, though in the latter case the ditches must run directly _ make 
from the wells and the surplus water be stored in valleys for evaporation, — nP 

BD’ It is a beautiful country, its average value from $4 to $15 per acre. . 

_. The soil is a deep black loam, under which lies clay of a yellow and ~ 
Hees then of a blue color, and beneath which lies a thin strata of chalk and — i 
¥ more clay. The few springs that are found in this district lie at the | 
a base of the Missouri River Bluffs or in other places so low that they 
gan not be improved for use. ts: 
any _ » Its imperative need is water, of which the source must be artesian Ke eo 

























“ Pumping wells often reach 250 feet before a supply is found, thoughin = 
f ‘ f in . ead 

the vicinity of an artesian well it is found at a shallow depth. id x ret | 

ye Wells in Sub-district No. 3. 7) Nia aa 

te Bay, i , f ( nA 
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eae of Galls 

4 Woonsocket... 02... -+--see---ceeeeee's- 28 107 62 | Sanoorn ..... Renee) 2, 150 is 
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. co PUPMIMALOLIGLE 6 Span So ns S ar seveges ants ered cie.. 22 103 60] Davison ...2...2.. Pah eas by 546 | 

ue EIDE Fo odie SOLE hint delspiak Sl bade ok 3 103 68 | | Bralé syn co, 300 | 1, 068 
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5 Laced Gu *Suit pending over these two city wells. 
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SUB-DISTRICT NO. 4. : 


; bs \ pig 3 fi 


This sub-district comprises Bon Homme and Yankton Counties. ‘The ‘ y 

_ southern boundary of these counties is the Missouri River. _ 
Quartzite is struck at Cyndall at 735 feet and at Scotland at 548 feet 

i below the surface. In Yankton County the water-bearing sand has — 
been penetrated 200 feet and the pink sand overlying the carte 
ey reached at a depth of 715 feet. This subdistrict is most interesting, as 
touching the question of the volume of artesian water supply. 
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Ya ton County many wells have fallen off in flow and pressure.) 
great flow. at Yankton was 1,623 gallons per minute, and the ah 
St pressure was 56 pounds, now fallen to 52, while many wellsof 
flow and pressure have decreased in greater degree. ow aa ea 
__ the question has been started whether the source of these artesian 
Be rie as not been limited by the flow of greater volume in subdis- 
) trict: No. 3. | “ . ae 
r i personal examination of these wells has suggested tome several 
reasons against such a conclusion, one of which, though not the strongest, 1K 
may be properly inserted here. | | (yi 
_ If Yankton wells decrease from other than local causes then so would 
those of Bon Homme, though in a lesser degree; but wells in Bon 


te 
3 


bey 


Homme County remain the same as at first, with four exceptions, 
cotland, which flowed at first irregularly, has been stopped mechan- + 
sally, and the other three are increasing. I have grouped these Yank- 


S 4 


ton wells with those of Bon Homme, because in Bon Homme County: . 
jhree wells report an increasing flow, while the remainder (except one 
i aft 


1echanically stopped) report a flow constant from the first. | 








Tempera-| Increased or | When ch Os 
‘ 1 
Mi Wels. Depth.| Flow. |Pressure. tare’ diminished. |bored. se 














_ Pressed Brick Coropany .....-...-. 595 1, 623 56-52 60 | Diminished...) 1886 6°). | 
2 SRE RES Rt oe a or ie ae 672 1204 15-13 ie a Cc peer BO 1889, <> Aa 
EE EE a MT ae 615 | 15-900 18- 7 62) 524.d015.00% dels ae Reid 
0 OS OAM ED SG a 375 8-6 25--20 60;.)5.( dors ses Bae, 1887. ; 
; eee Ta. 03, KR, 66. .5.-. 2.0 ecw 380 Labi ceed 60 ||. 2%, dotsctas saueiasaem a a Ale 
Meme ect, 1. 98,R, 56...-./.-5.-.2.5.2-5 400 | 25-12 45-35 6012 40o patentee 1885S {FO pee 





TON ee AGERE a 587 1 pe GO ES OD Ra Stopped ....-- 1885.0) hat 
AY OE aa ee ree 636 552 38 62 | No change....| 1887 yoy 
= GAOT APE ae Se 578 7 10 OO aia, BO EG a 1887 i ijo* ee 
GOES RRS 734 97 36 Gith katona s% FL ESB ae 

TRE al Os Se 3.0.5 649 13 BOT wl data Ble No change....| 1889 — bite 
= ee TT Fe 645 100 40. 62 | Increased ..... 1890! a) oh ah aaa 
Brae gien e's i tae 4 4 665 250 42 62 | Increasing. ... 1890. ! oe 

Bf Se re RE aa oa 646 40 60 62 5-310 hay Meee 














~ It should be said in connection with the Yankton wells that some may es hah 
have filled at the bottom and are now served by the upper and weaker the 
_ flows, but undoubtedly many of these wells are of imperfect construc- ina 
’ tion or have become impaired by use. With shales underlying 200 feet et 
_ oft chalk, the water finds outlet through fissures unless thecasing isdriven 
0 the clay beneath and to a solid footing and then sealed to piping reach- 
_ ing to the water-bearing strata. Within a month of the completion of 
_ the Yankton City well the water broke from the chalk bluffs (more than 
_ I mile away), in springs estimated at 1,000,0°0 gallons per day, andin = 
the last four years the well has lost 12 pounds of pressure. At eR 
Itis the fact that in township 105, range 57 (Miner County), contain- © 
ing thirty-three shallow wells, no plows are found in sections 2, Ty) 24, ebay 
23, 26, because a large spring in section 2 and a bubbling lake in sec- 
ions 11 and 14 exhaust the pressure in these sections. | Repay" 
~ Again, Mr. Sromhor’s well, in Yankton County (sec. 11, T. 93, R. 56), 1g 
has very much diminished, because leaky piping permits the water to > __ 
charge the soil for 50 feet in breadth for a great distance down the slope. 
_ These observations are insufficient te warrant more than the opinion that 


their diminution has a local cause in every case, and does not touch the 


uestion of limitation in connection with the source of these waters. .. If. 


VG 





is 


“iy 


'. or 20 feet, there is a great deal of this testimony that I have not had ~ 


“ute a Service is reckoned for upon 20 acres only. An inch flow in Bee 


_. farmers freely claim that in Bon Homme County irrigation would in- 


_ to the northeast, and is situated in McCook, Hanson, and Danson — - 


origin, and has about 150 shallow wells, and is a basin of sand or oi 
































7 : aa 
perfectly constructed fey Geib wells’ ‘in ‘vantton Shoult, din in 
ish in flow and pressure, the cause could not be traced further that n th re 
granite backbone over which the Yankton and Bon Homme waters sf yw 
through high and low pressure sections of the water-bearing sand. 

This is the cause of much lower pressure in this subdistrict than in ere 
the others at the same altitude, and if wells should be multiplied beyond 
its capacity to carry water, the effect would appear in both Yankto1 i 
and Bon Homme wells, and until bores in Charles Mix and Doe 
Counties shall show that the Hace water and high pressure strata are 


tion of the artesian water apa of the Dakotas. uh 
The western portion of this subdistrict is a fine rolling country rslop- 

ing gradually to the Missouri River, and it is characterized by a sabe ; 

soil that absorbs a vast amount of water. * 
From Mr. Zemart’s well (sec. 34, T. 95, R. 59) of 97 gallons per min-— = 


ditch 1 foot wide was three days in reaching a point 400 feet distant, fone 
and Mr. Z. estimates that a 6-inch: well would irrigate no more than 

one section of land. In boring this well 100 feet of sand and fine pavers 
were found just below 4 feet of nice black soil. 
' The average worth of land in this subdistrict is $20 per acre, and 


crease this value to $75 per acre. 


7 


coer: DISTRICT NO. 5, OR SUPPLEMENTARY DISTRICT OF SHAL LOWWELL 
DISTRICT. 


. This district includes townships 104, 105, and 106, and ranges 56 to Re ‘ f: 
- inclusive, with small additions to the northwest and some exceptions — pis 


Counties... It is characterized by many low- lying springs of artesian — 


- gravel lying under clay, at unequal depths, and overlying so far ag ° ae 
determined the red stone. This district is a finely rolling country, ~ 33 a 
gradually descending to’the south and west. Barty 
Pressure and flow are not always greatest at the lowest altitudes, — “3 
ahoush some of the finest wells are found near the Rock and Blue Barth ‘ 
' Creeks. bys 
A study of my notes confirms the statement of Mr. Updegrove,’ who. 
bored many of these wells, that the highest pressure and the stronger 
flows are struck in the coarser gravel, while fine sand flows are very - 
weak. A: marked characteristic of the water is its temperature, run- : 
ning from 40° to 45° F., causing it to be used far more often for dairy « 
purposes than for irrigation. 
I believe these wells havea service quite independent of the locality eee 
or the deeper basin that certainly lies beneath its western pore ney ae 
in support of that conclusion I submit—’ ie 
(1) The difference in temperature 40° and 60° F. | a 
(2) From many sources I learn that bores to the north reach water ei 
that courses up from about the level of this sheet of gravel and water to puree 
near the surface. om 
In south Kingsbury County and in Brookings County, to within nye ne 


time to tabulate or ar range which points to a connection between these 
waters and the surface waters of Day and other northern counties of thi 5 
Bee that have no outlet unless it be under hatorsare i. 


j 
~ ~ >», ¥ 
A ; Md 







‘ ay Ain) vc 


| Sa ston afew years ago were full of water, they icv 

dry now but one or two; those at Madison are very much lowered _ ANG, : 

low their outlet, a fact fully accounted for by the evaporation of dry pio: 

oe there has been very much more rain in north Coddington = 
i 


in the Jake region, spreading fan-like to the north, and this water ae 
not run off or deposit itself in Sioux River, but into the lake-beds, 





¢ lake beds around Preston 


By, 7 

















loes me 
| the natural storage grounds of the district; the water first coming toa _ we] 

ae in Grant County, and then depositing itself in the ground of the Ree 
ha ya oa 


ow well district. 
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" Hf ie f ve ik Hah 
# hes Analysis of water from city well at Yankton. BENT ab A 





_[By Prof. E. B, Stuart, Chicago.} 


‘ \ Grains. LG aa ae 
cium sulphate ...__. Rea nem ad dam saev RUGS be utes Gc e ke Fuses sed VAve ee 27397) gare 
paerpeia sulphate REARS pie ide parapet PEs ee ex Pao nae Bd eee MnO Ty 23.304 2,7) 37 
RD ons. co em Ce UE ey eg ages 6: 439) iota 


EER pel BREE Boe a UT OS AOE A RG EM RE CT 1 17Q Ay 

Magnesia carbonate...................... Pa) ia RI Se OSS 4k a ME CO es 24.455. 

Ct IER SaaS Se a ne csp PA AA UP wats) paso Oh ae POEL, oh (S2Eps oiaaes , 094, 
race of iron in solution precipitated on exposure to air cP ae a fe ead ya iediee ys 2026.89 


1S ae Stratification of brick-yard well at Yankton. 8 ES 
Lo eae [Karr and Kicher.] ‘ | 
vat 4: - Feet Tee 
poll sand, and gravel -....... AERC eG ONSEN ap Pye Mabe aaa Aeigelh o Benen 38 Magee! 
halk rock............ “eS PAU AY Gia "es AR RA ea Seana cal 62° 100° Shaan 
MU eS Sys s oda lan cs pt eT SY eye pe earns eiges FORE 20) cP 26.126 ae 
He bh hb eee eee Cet haere nee Pep enneeniernny ae Graihi (sp S| 
Peet aawe tanec a caad ness base esd eieneaeare cocemeceserdellve eae, 4) O16 ee 
1 “OS ES ae EEE ee ne Pee ag ee a eS 65.9224) rae 
Be kos secs ARGS So RNNY (OES eR ES EEE SE BUREN Dake Sean aimee REL IE aio 355) 259. aegis 
creme Raveena WER Wt" SS ee gael i esi ML CS 135:° 3894 -oaomene 
ay in alternate layers, with water in each vein of sand...... 100_ 489 tinh Sak a 
PEMERTIVOGHOO OR ice n OP COO eR pa ee tel hd 106 +." 595.) faa : 


501 put at 6-inch pipe in this well, and 60 feet below the bottom of pipe reamed 
to 9 inches diameter. ni 2 eae 
un % | . tA 


GENERAL REMARKS. 





_ The question of irrigation has, during the last year, been brought very 
rominently to the attention of the people, on account of the drought) 
f the previous year. 3 NS OTe 
_ Though all the large wells, and some of the smaller ones, have been 
bored by the use of steam, I find the use of horse-power very common. eS 
In Bon Homme County I found two drilling machines operated by 
ans of horse-power. In the shallow wells district the latter poweris 
easily capable of doing the work. The horse-power machines bore very 
ate Ay, 





In the whole of my division, with the exception of the first and third = 


districts, the people are in possession of the facilities, and are them- Gener y: 
ves able to perform the labor necessary for boring all the wells CY 


ded. But lam positively of opinion that the unexplored districts == 


_ (the first) and the Missouri district (the third) should be considered as 
in need of the larger and more extensive class of irrigation operations, = 
T e wells generally in my division are reported as being used for PARA 


dinary domestic and farm purposes, or for city uses, with the follow- — A 
He-exveptions: Hemet ih me ie 
_ 4t Yankton there is one well the water from whichis used forpower 


u Way's. 4 : : 
snk ae ie ae 2 4 ss 


Q 
¥ 


whe 





> 


open ditch for half a mile to the farm of G. C. Bryan, forming a Jake- 


‘tons of one kind, commonly called bullheads, were taken in the. y ars 







In Brulé Ghat, at Kimball City, the paats water - goa Y ond 
well stocked with a certain species of fish, and from which about: an 


1888 and 1889 respectiv ely. es, dig 

In Aurora County, at White Lake, the waste water is condtetee by pti 
covering a surface of 5 aeres, which was stocked with carp in ‘1888. 
In 1889 an acre of garden was irrigated. The beneficial efiects pro- Ne 
duced upon the soil in the vicinity of this lake and garden, which 1s_ bei 
reached by the percolation of some portion of the water is strikingly noi 
noticeable both in the inereased quantity and better quality of the 
wheat, hay, vegetables, and fruits grown thereon. Especially notice-. frat 


able was the effect upon the strawberry and sugar-beet. The product uit 


of a patch of the former on the farm above named, killed by drought f 


the previous year, was increased. ‘ Dy. 
In McCook County the well of Gurney Brothers (sec. 20, T. 104 RB. St 


56), with a capacity of 25 gallons per minute, was bored expressly. for Mi 
irrigating purposes. It is located in the center of and upon the eae ‘4 my 

est point in a garden of 4 acres. The water is conducted to the four — 
corners of the tract by means of four ditches, like the furrow made by a 
plow, and is thence conducted between the rows of garden produce Reh 


means of smaller ditches made by the hoe. Subsoil: 20 feet, yellow — 





clay; 65 feet, blueclay. Temperature of water, 45°F. This well should | a : 


be considered as a type of several wells found in peti i County, so 
far as results are.concerned. ae 
In Bon Homme County the Peter Boyune well (see. 5, 7, 93, R. 58) ‘a 
mes bored in February and March of this year. Depth, 665 feet: ere " i 
250 gallons per minute; pressure, 42 pounds; temperature, 620, MR 
Boy une has conducted the water into his varden with very satisfactory 
results, and prepared 40 acres for irrigation. 


The well of G. O, Cooley (sec. 19, T. 94, RB. 58) is 578 feet deep. Ib a 











flows 7 gallons per minute with a pressure of 10 pounds and a temper- _ ‘as ‘if 
ature of 60°. Mr. Cooley has experimented by conducting water from. 

his well among his trees with very eran ing results. _ 
The well of Mr. Zeunart (sec. 34, T. 95, R. 59) irrigates his garded) 

' with satisfactory results. Fa age ‘s a 

' af Ws ts 
ARTESIAN WATERS NOT FLOWING. Destin yc at ys 
‘ rs F, a 


As we pass north of the fifth sub-district in northwest Miner Co., there 
are many bores of like character with those to the southwest that reach 
the artesian water, the sole difference being that the elevation of the ea 
surface has become too high for the pressure e of this sheet of water. To— 
determine the extent of this basin would require bores not yet made a : 
and time not given me. The dry bore of 710 in sec. 19, T. 12, R. 53, at an’ ie 
elevation of 1,850 feet, was not deep enough to find this sheet of water. 1 ah ? 
and the records at Brooking gs, Lroquois, Vilas, and Clark are not yet ah : i 
hand, or not instructive as to the extent of this basin. | Mews 

Borings in subdistricts No. 2 and 5 of this character exist, but atten ‘ 

est in them has ceased to such extent that correspondence alone ee 
developed nothing more than names of persons who might give infor- ae 
mation and these in turn have recommended me to others or have not as 
answered. General mention of them without location or charageon sated in 
is all | have, but I think that an inquiry into the characteristies of us 
“ deep-pumping wells ” would bring it out, being a form of ml bet: sesh 
ter adapted than that I have made use of while j in the field. P 
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j ecch 13 jest inaldentally spoken of our springs as being of light 


‘ 


- flow and low lying in the vicinity of streams and rivers, [ will report 
separately that there practically are no springs in my division for PUL yet 
- poses of irrigation with the exception of Wessington Springs. ‘They eas 
are superseded for practical purposes by streams or wells in the vicin- 
oy ‘ ity. The following extracts are given from letters I have received. aga 
_ They present some useful information : ere 


i Buffalo County.—John Grace (Duncan post-office) —“ There are springs in Sections 
Iv and 20, T. 108, R. 68. These are at the head of Crow Creek, but the ponds and 
the lakes are supplied from subterranean waters.” M 
A. R. Merritt (Buffalo Center post-office)—‘‘ You will find a spring on Sees. 16, 
~ 25, 10, 68, and one near Gann Valley that sends out pure water that would fill a £75 
han -3-inch pipe. Pe oss 

_ -Brulé County.—A. A. Seppert (Red Lake post-office)—‘‘Artesian well, is the only 

4 ne that could supply this county. Red Lake is dry now, and the Missouri is too _ 

Ay ow 

Charles Mix Count, y.—E. L, Bates (Bloomington post-office)—‘‘ No artesian wells, 

i borings, nor springs in this vicinity. I think we are in the belt, but can not bear the 

ge ‘expense. af saw 

tae Davison County.—George A. Thomas (Mitchell post-office)—‘‘ Aspring on section — ts Ne : 

a - -:11 would fill a 6-inch pipe; it is on the river bottom close to the river. Itrunsout =~ 
sat ofa ledge of sand-rock that lies below the surface and is only about 5 feet above — 
the river. The wells in this locality are all of small flow from 116 to 280 feet Teena Bes ve 


| Cat 


Lyn ise _ and run from 10, 75, and 100 barrelsa day. The water is found just above the J aSHPE OF, eae 
i ee ee in the sand rock just above. Rap 
ra, Bs Hutchinson County.—John McClain (Tripp post-office).—We have no springsin this. i" ‘i “4 ib 
ott ' vicinity, but there are several along Emanuel Creek. SA ita 
in — Jerrauld County.—A. R. Merritt (Buffalo Centre post-office).—‘‘ There are two small 

+ springs near Waterbury. There are a great many springs at Wessington.” bn St, § 
tah Lake County.—E. C. Keith (Brant Lake post-office).—There are no artesian wellsin 
_ + this vicinity. Wells in this county sometimes go to 200 and even 400 feet, but we a y 


_ have never struck a flow in any of them. There is one spring 10 miles southeast of te 
‘this place which flows quickly into Skunk Creek. a 
0. C. O. Overkin (Prairie Queen post-office).—‘‘ There is no artesian well or spring : 
ee or flowing water in this vicinity to my knowledge.” Ly 
he ea mail __ Anthony Oron Aces post-office).—‘‘ Have got many wells, but no water to supply a 
them with yet.” tdi 
_ Miner County.—James E. Delany (Vilas post-office).—‘‘ About thirty flowing wells, 
averaging a depth of 100 feet, with a bore of 2 inches. The water is not ree for 
- irrigation. a ek i 
_E. G. Reeves (Carthage post-office).—‘‘ Besides our wells, we have many springs Of hia 
artesian origin, but they lie near the creeks and are of po account for irrigation.” 
Minnehaha County.—E. Fuller (Montrose post-office).—‘‘ We have several springs) 
Ay this vicinity that flow all the time, but they lie close to East Vermilion, McCook Nn eae 
ount Hh, 
inhors County.—C. B. Hutchins (Cornell post-office). —“ Our springs are all near . 
_the river. They contain some iron and are inexhaustible. The best flowing well in ah 
- the United States is at Woonsoclcet.” pes 
Turner County.—M. Morris (Spring Valley post-office).—On sections 5 and 8 of town- 
‘ship 97, range 54, there is a creek bed in which a number of springs come tothe sur- 
face and others can be found by digging a very few feet. On sections 10 and 3 there. 
are numerous springs; one discharges quite a flow of water, which empties into Tur- 
_ key Ridge Creek. There are seven artesian wells in township and some very strong 
ones. 


x 








LAND VALUES. 


aS “The value of land in the first subdistrict is from $5 to $15 per acre, 
re y as it approaches markets. In the second subdistrict it will run aslow, 
Big — and from that up to $25 per acre, for land for exclusively agricultural 
___ purposes. In the third subdistrict it is from $2 up to 10. per acre; 
ae in the fourth, from $5 to $25 per acre. Irrigation would increase, the 
a value of land in the third subdistrict most, bringing it all up probably » 
to $25 per acre and some of it toa much higher fieure. In the first » 

- district it would double values, at least, and in Bon ‘Homme Gonneye it by 
would have a value equal to any Des) in my territory. Fa 
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7 





Summary of flowing wells in South Dakota east of Missouri River and south of second standard net 


parallel (omitting many small wells in sub-district No. 5, or the secondary basin and shal-— 


low wells). 





Sub-district. No. of wells. | Total flow. oraae 

? x 

BNO Alec c cok Soe Chie wee che clue tc o ce alate the a ce asia: ate eee Rene None cd...) 50 ss te 
RA Se pte Su IC a: Sree ee TLE Set OL Om See Els Nitin wees None 2260520 ]) 0a... do ee 

eB Loa Get eRe BAN Seo Sm av ics TS Lae 7 3, 600 515 
BP BILE IR ES Re GT 8 STEN AL A PA A ESTEE VON i BP 56 5, 155 92 
i be cE Tete. Cas tie ett ol a Bb da ele WARY sie RAR DRO 50 1, 500 30 

Pabalaoe sitet ee ee LOVE SAY YAS ie ae 118 10, 250. 90-4 





Nore.—There are very many more wells in subdistrict No. 5, shallow wells district, which would 
lower the total average flow. 1 age 


Detail of typical wells which lie east of the Missouri and south of second standard parellel. 





Flow per| Press- : 
warn He ure. Remarks. 2 
Gallons. 
City of Mitchell, subdistrict 175 7 | Water stored in stone reservoir and pumped for 
No. 3. city. No irrigation. ; 
Cityof White Lake, subdistrict 150 35 | Mr. Ryan has a franchise for waste water and con- ~ 
No. 3. ducts it to his farm, one-half mile; irrigates 10 
acres with fine effect on trees, beets, onions, 
strawberries, wheat, corn, grass, etc. 
City of Kimball, subdistrict 300 25 | Waste water forms lake stocked with bullheads, — 
~ No.3. of which 4 tons were taken in 1888 and in 1889. 
Surface wells in vicinity 250 feet ; nowit is needed 
to go only 50 thereabouts. / 
Gurney Brothers, N. W. Sec. 20, *25 5 ; For garden irrigation with fine effect on vegeta- 
T. 104, R. 56, subdistrict bles and shrubs, trees on ground 20 rods away | 
No. 5, and 30 feet lower are reached by soakage and 
soil is very damp. The only well I found bored 
especially for irrigation. ‘ : 
Peter Byrune, N. E. Sec. 5, T. 4250 42 | Has irrigated garden and pasture; conducts water 
93, R. 58, subdistrict No. 4. to garden in pipes; is arranging for field irriga- ~ 
tion; thinks he has enough water for 40 acres. 


* Temperature 45. t Temperature 62. © 
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FOR SOUTH DAKOTA. 


Po: In the field examination I was assigned the north part of South 
_ Dakota, lying east of the Missouri River ; ; the north line of Brookings, 
Kingsbury, Sanborn, Jerauld, and Buffalo Counties being my southern 
‘boundary. 
In considering the pending question, I divide this district into the 
ree. subdistricts : ‘ 


SUB-DISTRICT NO. 1. 


“This to include the Jim River Valley, embracing the counties of 

_ Beadle, Hand, Spink, and Brown, and the eastern part of Faulk, Ed- 

a munds, and McPherson, and the western part of Marshall and "Day 
_ Counties. 

ane In subdistrict No. 1, which might also be designated as the Jim River 
| Valley district, the conditions, topographically, hydrographically, and 


tue 












ais 


: : and nearly all of Spink and Brown Counties the surface is quite level. 
ve - In the western part of Beadle, nearly all of Hand, the eastern part of 
e _ Faulk, Edmunds, and McPherson Counties, the surface is more rolling ; 


and as we approach the coteaus, both on the east and on the west, the. 
surface becomes more mammillated. In this subdistrict water can be 


Me. ‘ 


A had by means of artesian wells at practically a known depth, pressure, 
Sa and quality. Water for domestic purposes is generally found— 


_ First, in springs that break out along the streams and in low places. 





: ~ Second, in wells from 10 to 30 feet deep above the blue clay. 

a Third, in wells that go below the blue clay from 60 to 100 feet deep, 

etd ’ where the water will rise to within 10 to 30 feet of the surface. 
hese same conditions are found in the other subdistricts. 

ae In this, subdistrict the geological conditions are similar. This sub- 

te ject will be ably treated by the geologist having charge of this branch 


of the investigation, and only refer to some surface indications. In the 
ES i 















' surface is quite level, with almost a total absence of bowlders. While 
ina large part of Beadle, nearly all of Hand, and that part of Faulk, 

- Hdmunds, and McPherson Counties, included in this subdistrict, bowlders 
e scattered over the surface, sometimes sparsely, at other places quite 
Bs: _plentifully, many of them having one or more sides polished with 
visible striz. As we approach the coteaus on the eastern and western 
boundaries of this subdistrict, we can trace the outlines of the lateral 


moraines, dimly at first, but more marked as we advance. 


of concentric moraines, being both lateral and terminal, that is very 


12% 





geologically are practically the same. In the northern part of Beadle — 


northern part of Beadle, nearly all-of Spink and Brown Counties, the 


In the southwestern part of Beadle County there is a sort of series: 
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As there are no artesian wells proper that are successful butin sub- 
district No. 1, I will make a tabulated statement that will probably — - hs 


"t 


give all the required information : if an 
: 1 er aa 

Typical wells in subdistrict No. 1. ne bet o ot 

LOS ae hee MCCOMAS 





County. Town. Altitude. | Depth. pins Be Pressure.| Bore. wate int eifiob nt bet 
ar ad 
Gallons. Feet Fa Te 
Mpadiecnwerssy shoe Harons: 26265 - 1, 285 862 , 100 160 5§ 725 $4. 00 { Rec 
Hiohoset chee less. Harold ....--- 1,799 | 1,453 150 8 Pee eae 1, 4351.2 So eouah ae if 
PS PAT ua oib eh acl w'vjeins Doland ioc. 1, 855 947 700 150 43 Ry CaN Pei 6) Heh 
BI ule, Leo. Mellette ...... 1, 300 950 1, 300 160} 43 985 | |< Bi4040 4 Mh 
LOW Ms nop use we bose ss Grotont ce -' «+. 1, 333 940 800 140 43 900" Fenny seme SS ea 
WiLIOL select ceakee as Aberdeen (R. ine iE Be en 
pia) R. well)..... 1, 336 940 1, 000 160}. 4% 875 4, AQ a, Satin 
DEV Pee ad sone s= 6A= 4 Andover..-.... 1,505 | 1,070 250 DON ee ee 1, 065" | os. ciieoe ss She jae 
Marshalle so5.5. 5/23 Britton’ .-.2:'. 1,400 | 1,004 850 125 44 O76 Weegee Ny at ie 
Tok 0) 9D) eed aa ae Columbia -.... 1, 325 965 1, 700 160 44 928: } ediaee’s Es ti 
IMBC OOK es tics o3e'> a Salem.......-- 1,517 247 (*) i Lcaweme cede] gunk a] tnne aati ey ae 
PAUL OLAT <dtecice'. Sa te Whitelake .... 1, 725 867 60 20M ie cass 198 |. ee sa bey ate ee 
dg eae 


-* Well not now flowing. 


The above is a fair representation of the wells now in use. The dif- 
ference in flow and in pressure is largely, if not entirely, due to the 
- manner in which the wells are put down and finished. yt ed ae 
When the first wells were put down but little was known about the 
‘character of the formation that had to be gone through. Where the 
shale has not been shut off by properly piping the bottom of the well 


it has caved in and damaged the flow of the well. In many cases soon — eee 
after the water-bearing sandstone was struck bcring ceased; as a re- ts 
sult the flow of the well was less than a similarly located and sized — wal 


well where the sandstone was penetrated deeper. The main piping 
should go through the shale to the sandstone. The boring shouldcon- 
tinue through the sandstone; then a perforated pipe should extend = = 
from the main pipe to the bottom of the boring to protect the bottom  —— 
of the well. In every instance where that has been done the flow has 
~~ been constant and regular, and the water has been clear. Where the 

shale has been left exposed the flow has been fitful and the water has 


been roily. . Rater at 

There has never been any accurate measurements taken of either flow 
or pressure before this investigation. In the water-bearing sandstone 
there are calcareous concretions of various sizes. Sometimes quite 
small, and sometimes quite large. The smaller ones are discharged by 


‘the well. Sometimes the water mains and hydrants get chocked with oi 
them. Sometimes they lodge in the nozzle of the hose and have to be 
removed, so that there is no mistake but they are there and they must = 
be guarded against. If the bottom of the well is not properly con- 
structed the shale will sometimes Cave in and stop or almost stop the 
flow for a time, but soon large quantities of shale, in the form of mud, 
will be discharged by the well; sometimes with explosive force. But Me 


there are no evidences that I have been able to get that shows thatany = 
well that has been properly constructed has diminished in flow, while 
there is evidence that wells have increased in flow. The city well ab = 
Aberdeen, when first put down, had comparatively a small flow, about = 


500 gallons per minute; then great quantities of shale or mud was 
thrown out; then the flow increased to about double its former floW. i. Se 
Since then, at different times, the flow has weakened, and atonetime 
stopped entirely ; then shale or mud was thrown out, and the flow re- 


ores 
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med its original volume. With one exception all the wells that have 
een put down have been for water supply for the cities and towns. 
| _ The citizens of the towns have sprinkled their gardens and yards with 
ate the water with beneficial results, and no injurious effect has been ob- 
" served where the water was judiciously applied. Dr. Louis McLouth, 
. president of the Agricultural College, at Brookings, says that after 
having made several analyses of the water from different wells, he is | 
iy certain there is nothing in the water that is injurious to either the soil 
or to vegetation. 

__ The present season there are several experiments being tried with a 
view of demonstrating the feasibility of irrigation with artesian water. 
| Mr. F. H. Day, of Milwaukee, Wis., has put down a well on his farm, 
23 miles southwest of Huron, for the sole purpose of demonstrating 
what can be done by irrigation. The well was located on the highest 
- pointon his farm. Ditches have been laid out under the direction of a 
civil engineer, and the water is being applied systematically. I under- 
stand about 100 acres will. be irrigated this season as a test. om, 
_ At Hitchcock, Beadle County, they have a little well, 33 inches at 
_ the bottom, that discharges 1,240 gallons per minute, and has a pres- | 
sure of 154. pounds per square inch. This little well supplies the town. 
with water, and drives a flouring mill with three sets of rollers, and 
actually makes forty barrels of flour daily. The proprietor told me 


aot 


that the natural pressure was so steady and regular that there was ab- 
, - solutely not the variation of a single revolution in twenty-four hours. 
BD _And yet this water is wet after doing this work, and some of it is being 


utilized by L. H. Hole and John H. Miller to irrigate about 70 acres ina 

oF Fe ; 
waste water from this well in the past few years has overflowed sev- 
eral tracts of land. Grain that grew on land thus overflowed the past 
year was exceptionally a large yield, while grain on adjoining fields not 
thus overflowed was a failure. | 
At Redfield, Spink County, the towns-people have been sprinkling © 
_ their gardens the past few years, with highly beneficial results. En- 
couraged by this, they have laid pipes across the creek from the well 
_ to a little valley or bottom, where there is about ten acres in cultiva- 
_ tion, for the purpose of further testing the benefits of irrigation. 
_ At Groton, Brown County, the town authorities have set apart a 
plat of ground of something over four acres for a park. There is a 
hydrant standing at one corner of the park. The town authorities real- 
sy izing that the prosperity of the town depends upon the prosperity of 
the farmers, have donated the use of that lot and that hydrant to a Mr. 
- Adams and Mr. Gibbs for the purpose of making a test of irrigation. 
. his experiment is being watched with a great deal of interest by the 
surrounding farmers. I trust that this act of commendable enterprise 
will be crowned with success. 

At Frankfort they have a well that has become uncontrollable because 


f) 


Wy 
a 






Po ignorance or carelessness or accident in putting it down. It is throw- 


Mh, ing out immense quantities of mud (shale) and sand. The situation is 


truly becoming alarming. But the water is wet and they are using it. 
be _ A sort of company of twenty-five or thirty have “ chipped in ” and con- 
sate structed a ditch from the well to an adjacent farm, where they are 1rr- 
gating about three hundred acres as an experiment. Another case of 
commendable enterprise that should be rewarded by success. 
Me _ The above are the principal experiments at irrigation in my district. 
~~ In all the towns where they have wells they are experimenting In a 


alg 
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- yery systematic manner, on a farm they own adjoining the town. The | 
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i) eee Be ARTESIAN Cee. Cee 


vA Huron the Dakota Huronite, the Huron Times, the Dakota Halden 
the Dakota Ruralist all run their presses by motors driven by the. arte- A 


sian well alone. 


At Aberdeen, owing to the level character of the surface, it was dif. eh 
ficult to get drainage for a sewerage system. Bythe advice of Benezette — 


Williams, civil engineer of Chicago, the sewerage was conducted to 
the outskirts of the city into a deep deposit chamber. ‘An artesian well 


was then sunk in the pump-house. From the top of the wellthe water — 
-is conducted through 4-inch pipes to the pumps, which raise the sewer- — 
age of the HABR. from the deposit chamber, through a height of 23 feet, at —— 
a ‘rate of over 2,500,000 gallons per day. All this by the direct pressure 
of an artesian well that cost $3,400, was sunk in less than 90 days, — 


works automatically, requires no other attention than that of one man 


to oil the pumps, requires no special building, needs no repairs, and : i 


costs nothing to maintain. 


There is an artesian well at St. Lawrence, Hand County, that isa — 
- failure, not because there.is no water, but because the well was not — 
properly put down. The main water supply has been shut off by inju- 


dicious piping, by getting tools fast in the well, and by general bad 


management. This is an evidence of the necessity of having skilled — Wet 


men to put down wells. 
At Faulkton, Faulk County, they have a well that does not give sat- 





isfaction. The men who put down the well were inexperienced in put- — 


ting down wells in the shale formation; and although they struck the 
water-bearing sandstone at the proper depth and found plenty of wa- 


ter, owing to the well being improperly finished, they have a scanty — Ra 


supply of water. 


At Ipswich they have a well that does not give satisfaction. Here 


we have the same old story, incompetency in the men who put down 
- the well. From what I could learn they struck what is known as the 
first flow, then went down to thesecond flow. By some means Bi, got 


their pipe fast, and put another inside, tili they reduced it to 23 inches’ 


at the bottom. With these impediments they have a pressure of 82 
pounds to the square inch, with only 124 gallons per minute dis- 
charge. I have not the least doubt that if the well was finished to the 


sand rock with a 44-inch pipe, and a perforated pipe in the sandstone, — 
they would have a pressure of at least 100 pounds to the square inch, 


and a discharge of from 800 to 1,000 gallons per minute. 


At Frederick they have had a deal of trouble. There isnotroubleabout — 


finding water, but in getting the well finished. What the outcome 


will be I can not conjecture. I inclose the report of Charles Cook, esq., 


that contains all the information known. 


From the foregoing facts the conclusion is irresistible that water can 


rod ~ 


be had in great abundance and with powerful and continuous pressure 


in any part of what I have designated as subdistrict No. 1, there be- ~ 
ing no evidence of any. diminution in either flow or pressure, with a 


‘strong probability that it can be had in paying quantities in subdistrict 


No. 2. This question will be incidentally referred to when I come to . 


treat of the water supply of the other subdistricts. 


lo WS: 





The strata of the wells in my district, so far as known, are as fol. 






Be gs a By, ORR vot. A ee 
{ 


vy Eailroad well at Aberdeen, ; 


pats i [This is the pioneer well of the State. Bored 1882] 
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bout 1,200 gallons per minute. 
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ray ils ARS EIR Oe a aeaey Soa nd OM deceit a Same gi 7 300 400. 
SE aa a a ee On Gad eee woe sie wnt enone ede ceene 250 ©6650 
Reeeeeere (sinall flow ; gritty) 62... Selo oe Qe cece ol ek ood elon! 10 660 
SES Pea EE nS EU Ne a eg 135-795 
SE RIAL SLONG ie or ean od nd wor. 4s a wt s lou esa ches progr: 830 
imestone (yellow lime) ..---. hg DEY on hc RY San A RE Dae SR Ld 30-860 
Lime and shale .........-- Pav Ue ter Smit ae Role ee os Pe as elas So ln oo ee woth 32 892 
EO cS esters dian gene be deine saisckesbedne Bi oh SNCs 
ES OTE GIB EIR ese, i aodennle 15 
MR atr ee Ce) So bcd cn oes sods oe ee 10 25 
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| Stopped on hard bottom. Drilled about six hours, and made about 2 
ches. The flow at first was about 500 gallons per minute; great 
antities of sand was thrown out, when the flow was increased to— 


66 


“This well was put down by the Chicago, Milwaukee and St. Paul 


_ Railway for the purpose of supplying their engines. Like most arte- 
_ sian wells, it did not work well in their engines and was not used. But 


ittle use has been made of the water; the well seems to be filled up — 


some way—does not work well. 


Din, “Ap failroad well at Andover, Day County. 
[Put down in 1882.} 
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45 
(OM Bsqmadewddanad tadia« Site Ad ghee eine ate tke tlalg Deak te 30 75 
I te Sto ea eee esos eos ewes secu ewle los 500 575 
Ee Teleco ed o5 3 basco. as point ne PPM ae aR cnclnig as re a eh 15 590 
le, with streaks of lime....--.. Be Rig RABE y 0d (SR AR AAT ERR a - 480 1, 070 
Sandstone (main flow) -.---- wiehaa enews ai eit Masia =< vine wehss = we se esc 5 1,075 


‘The altitude of this town is 1,505 feet, about 200 feet above the Jim 
sone to the next flow they doubtless would have had a strong well. 


they have a very nice fire protection. The pressure and flow are mod- 


“River Valley. It is evident they stopped at the first flow. Had they 


‘The railroad company has given the use of the water to the town, and — 


a 


erate, but they are sufficient. I could not arrange to get the flow. The 
ressure is about 45 pounds. " 
ary Well at Columbia, Brown County. 
A [Put down in 1885.] 
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Stopped on hard sandstone. I found the pressure to be 160. pou 1 
and the flow to be 1,398.60 gallons. ae 


Well at Groton, Brown County. 


[Put down in 1889.) 
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I found the pressure 135 pounds and the flow 828.90 satloust pied mir 
ute. This is the second well they have here. The first one is uncol 
 trollable; the water found its way outside of the upper pipe; k k 
washing away until a hole over 30 feet across and 100 feet deep, and 

; still getting larger, is the result. What the end will be nO know 3. 

Artesian wells must be carefully put down. rear 




















Hie Well at Harrold, Hughes County. Tone 
(Put down in 1888.] | 
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he flow 150 gallons; temperature 95°. The altitude of this place 
ie about 500 feet above the Jim River; still the water comes sto 
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— Well at Britton, Marshall County. 








was Pea vat this well; bat i uacmand the pressure. is 5 40. pounds 4 ts 
































ay ae ot [Put Aci winter 1888 and 1889.] 
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stopped at the first flow; yet I found the well had a pressure of 121 “ale 43 
pounds and a flow of 601.20 gallons per minute. When flowing freely — Ren ty iy 
a little milky, owing to a stratum of gray shale near the bottom. Well — ae ve 
ised for water supply for the town. No irrigation; could be. ae i 
My ell ae ee 
uy aa Well at Doland, Spink County. é eas 
: ’ AA " 
no, [Put down in 1889. ] BAY | = 
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feet. It is evident they stopped in the first flow. At first there wasa a: 
| flow of only about 200 gallons. Large quantities of sand were thrown ey 
out, when the water cleared and the present flow were obtained. The — ven 
. ndications point to a large flow and bigh pressure by going deeper. ah 
i ass: 
‘ Artesian well at Huron, 8S. Dak. svi We ae 
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- surface—8 or 10 feet—and underlie nearly a whole section of land. I 


of hills or coteaus are in no way related to the original formation. 


to 100 feet through the blue clay. This depth may vary from local alti- 


-ern portion is nearer the rainy regions, and hence there is a pions cf im 
supply. But it is reasonable to believe that this deficiency is amply — 
compensated for in the almost absolute certainty that water by artesian : 

wells can be procured in the western part sufficient to fit 32) ee a iF AS 


oe 






132 ies ; "ARTESIAN WELLS, “ | 
4 . res 

The boring was continued 61 feet deeper bicien hard sand one . es 
eray lime, but was stopped at that point and the second flow utilized. Br ak 
From the foregoing tables it seems that the water-bearing formation — | 
is almost a perfect level. Some allowance must be made for inaceuracy 
in measurement, and the altitude may not be always accurately deter- 
mined. Another thin ¢ that is certainly determined is that the ranges’ ei ‘ 


Another fact seems to be shown, the pressure of the well does not neces- 
sarily decrease as the altitude increases. At Miller, Hand County, the | i a 
altitude is 1586 and the pressure is 100 pounds. At Aberdeen, at the 
city well, the altitude is 1330 and the pressure is 100 pounds by the oa 
same instrument. Another fact seems to be shown, the deeper we Zou! 
in the same locality the greater the pressure. If water is found soon Has 
after entering the shale it will just rise to the surface, and as we descend __ 
the pressure invariably increases and with marked regularity. The 
temperature of the water also increases. The query naturally comes - 
up, What is beyond? 
We will now turn attention to evidences of other subterranean supply 
of water. ae 
Without stopping to itemize, I will state that, as a general rule, all & es 
over my district water is generally found in what is known as surface 
wells, running from 10 to 30 feet deep. When water is found at this . 
depth it is in pockets of sand or gravel. These pockets are veryirregu- ~— 
lar in extent and in depth. In some places they come quite near the __ 
have observed that on some farms there is never an entire failure of — ey: : i 
crops from drought. In every instance I find, upon investigation, such — 
farms overlie one of these basins of.water. The water in these basins” 
is evidently surface water, collected from the immediate vicinity. If, 
water is not found at this depth, boring must go down to a depth of 80 


tudes or other conditions. When water is found at this depth, itin- _ 
variably rises considerably above where it is found, frequently to within — 
10 or 12 feet of the surface. The water in these wells can not be 
lowered by ordinary pumping. These facts certainly show that the 
source of supply of these wells is not in the immediate vicinity. 
Where, then, does the water come from? 

In another part of this report mention was made of ranges of hills” 
in subdistricts Nos. 2 and 38, whose maximum altitudes were 600 or 
700 feet above the adjacent plains; that the summit of these hills was © ay, 
composed of two separate ridges, with a wide depression between. __ 
In this depression were numerous Jakes with no visible outlets. That ak 
these hills were largely composed of sand and gravel. pene 

Now, it is evident that the water in these lakes and all the water from | 
the rains and snows that have failen on these hills during the -cen- 
turies that have passed has found its way down in this sand and 
gravel, and thus on through and into the sand and gravel between the jes S 
blue clay and underlying shale. Hence the pressure; hence the ap-— 
parent inexhaustible supply. All along the stream and at the base of. 
these hills, particularly the eastern base, numerous springs break out. — 
This peculiar subterranean supply of water is more plentiful in the — ce 
eastern part of my district than in the western for this reason, the east... ain 
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‘thi i it § is deat that the source of supply of those little Srtosian 
ls in Grant County, in subdistrict No. 4, can be traced to the lake | 
~ strate > that they have.a little artesian basin in which water in great 
at a pundance can be procured at a nominal cost. 

besi-S _ Now to summarize. We have our surface wells and springs with — 


it 


‘sewer pumps, and flouring mills with eminent satisfaction. Hach and 
every one of these supplies-seems to be separate from the others, and 
oF each could be exhausted, if such a thing were possible, without affect- 


Be ith, water beneath, and the rule should continue to hold good that as 


aS. 
Poe Wwe have? 


oe are eons involved that even go beyond the reach of the State. 


-SUB-DISTRICT NO. 2. 


and the western part of Faulk, Edmunds, and McPherson. 


ITS CHARACTER. 


— logical Conditions are different from those in subdistrict No. 1. In 
ge ‘i this sub-district there is a range of hills called coteaus; in some places 
A a is a sort of table-land, running north and south, with a northwestern 

and southeastern bearing. These hills or coteaus are the dividing 


Ae altitude of about 700 feet above the Jim River and about 500 feet above 


-heayal, but are of sedimentary and drift formation, and have no direct 
oe ‘reference to the underlying shale and sandstone formation in which 


ay doubt but water can be reached in this subdistrict by artesian 


‘ oh _ to be profitable for irrigation. The wells at Highmore and Harrold are 
80 imperfectly put down and so imperfectly finished that they are in no 
(Se sense a satisfactory test as to the quantity of water that can be pro- 
te cured by this means. I have been unable to visit this sub-district and 
Be eel nake a eareful examination, but from what little I have seen and what 
~ Tean learn I understand there is a depression running along the sum- 


on in the adjacent hills, and that further investigation will demon- a 


z their separate and peculiar source of supply. Then we have our ose 
_ wells under the blue clay with moderate pressure, with an entirely dif- ae se 
sen - ferent source of supply. Then we find first the moderate flow in the 
a shale; then the more powerful flow; then the third or great flow, whose _ 
__ power and volume are such that it has been hitched to ‘printing presses, — 


; - ing the others. Then, if we should go down through the shale that is - 
_ known to underlie this third flow and we should find sandstone charged 


no we go down the pressure, flow, and temperature increase, what would 
ao It seems to me that the facts evolved by this hasty examination are i 


ad sufficient to warrant a more thorough examination, both theoretical and — 
practical. It is impossible for the private individual to do it, and there — 


Ree 34> ‘This includes all that portion of my district west of sub-district No. | : es 
+4 4 embracing the counties of Hyde, Hughes, Sully, Potter, Cee | 


ie hy 
ih nib district No. 2 the topographical, hydrographical, and geo- 


Re: ridge between the Missouri and Jim Rivers, and have a mean maximum 


. the Missouri River. These hills are evidently not the result of an up- _ 


artesian water is found in sub-district No.1. Ido not think there is — } 


ha lee butI have doubts about its being procured in sufficient quantities — 






ane 


Bo 


: Bee int , of these hills, a sort of broad valley between two lateral moraines, , 









Sin’ which there are a number of small lakes with no visible outlet; they 
catch the water from the rains and melting snows. I understand 
ch sna this elevated valley is sometimes several miles across, and thus 
| 8 erves a as a great conservator of the rain and snow that falls in this 
: ee ae ane: seus and wells that this feeds will be referred to in 
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SUB-DISTRICT No. 3. — Rar ays 
| ; 3 Reais: Mf 

This is to include all that portion of my district lying east of sub- :' 
district No. 1,except the county of Grant, and that portion of Roberts 
County lying east of the Indian reservation, embracing the counties of 
Deuel, Hamlin, Clark, Coddington, the eastern part of Day, Marshall, — ( 
and that part of Roberts lying in the Indian reservation. Rey a) 


ITS CHARACTER. 


In sub-district No. 3 there are conditions not found in either Nos.1 or 
2. Like sub-district No. 2 there is a range of hills or coteaus running 
in a north and south direction. These hills also have a depressed Sum-— — 
mit. In this elevated valley are also numerous Jakes with no visible yea 
outlet. There is this difference, however: Sub-district No. 2 lies farther ce 
west and is nearer the arid regions, consequently there is less precipi- © 
tation, while No. 3 lies farther east and is nearer the rainy region, | 
consequently the lakes are larger, more numerous, and hold their water — 4 
longer. The result is there is a greater supply of subterranean water 
in the drift in this subdistrict than in No. 2. The evidences of this will 
be considered in another part of this report. The mean maximum alti- — _ 
tude of this sub-district, as near as I can learn (for I have been unable ~ un 


for want of time to determine that fact definitely), is about the same as_ 


mt 


in No. 2. There is another condition, or supposed condition, in this — 
- sub-district that is fundamentally different from either of the other sub- 
districts. There is a suspicion, and with considerable reason, that the | 
archzean rock comes so near the surface in at least a large portion of —— 
this sub-district as to preclude the possibility of getting water by arte- “y 
sian wells. South of this sub-district, in Minnehaha, Moody, and Lake — 
Counties, what is known as the Sioux quartzite crops out in vast 
quantities. At Salem,in McCook County, they struck the quartzite at 
220 feet. LIunderstand that at Vilas, in Miner County, they struck the” — 
quartzite at between 400 and 500 feet. At the agricultural college at 
Brookings, Brookings County, they bored to a depth of over S00 feet, 
and claimed to strike solid rock; but President McLouth informs me 
that there was no evidence of the fact produced. At Ortonville, 
- Minnesota, on Big Stone Lake, granite crops out. At Milbank, Grant sl 
Jounty, where the altitude is 1,168 feet, they struck the archzean rock — a 
at 320 feet deep; this is eleven miles west of Ortonville. This is the 
only evidence that has come to me that the archzan rock comes near 
enough to the surface to interfere with artesian wells in this sub-district. 


SUB-DISTRICT NO. 4. _ 


This includes the county of Grant and all that portion of Roberts 
County lying east of the Indian reservation. Sr 

In sub-district No. 4 we have conditions that are radically different — 
from any of the other subdistricts. At Aberdeen, Brown County, we 
are at an altitude of 1,330 feet. As we go east, after crossing the Jim - 
River, we find we are ascending an inclined plane. At Andover, in Day wh 
Jounty, we are at 1,505 feet. At Webster we are at 1,871 feet. At 
Wau Bay we have dropped a little, and find we are at 1,842 feet. At au 
Summit, the eastern boundary of the Indian reservation, we are at — * 
2,030 feet. We now pitch down to Milbank, in Grant County, and — 
find we are at 1,168 feet, in a beautiful valley. In passing throughthe )— 
hills stratified gravel is to be seen in the cuts and other evidences that. 
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0 show that these hills are drift, modified drift or sedimentary te 




















‘, v0 to 
mation, and not the result of an upheaval. 


_ A hasty examination discloses these facts: We see that the eastern 


I ' to the east of this it is skirted by a low parapet, inside of this another ; 


_ 11 or 12 miles the granite crops out. There is but little hope that arte- 
_ sian wells proper will ever be found here. At Milbank the archean rock: 
was struck at 320 feet deep; the last 20 feet was gravel charged with . 
_ water, which rose to about 20 feet of the surface. There are a large 
~ number of flowing wells in this district. There are also a large num-_ 
ber of large springs along the base of the hills. The evidence points to 


- an abundance of water near the bed-rock, and under the shale, that 
rises to near the surface when tapped. Altogether there is an abun- 


“means are taken to procure it. This would certainly be a splendid © 
dairy country. 


es will be more fully considered in another part of this report. : 


ie 


Bee rides fi GENERAL REMARKS.* 


wy The first question that confronts us in discussing this subject is, do 
we need irrigation in South Dakota? 


Hi re P ' e,° 
' Tam aware that there is a great deal of sensitiveness among our 
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__' that there are times that additional rain would be of great benefit to 
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Pe - sity. This feeling is stronger in the eastern and southeastern part of 
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. slope of these hills is quite abrupt. We see at the base of these hillsa — | 
valley that is lower than the rest of this depressed valley. Inside and 


oN 


*. 


ed 


these mark the lines of lateral moraines. We learn that east of here _ 


dance of water in this subdistrict for every purpose when the proper | 
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ghey 


Ne eae 
The water supply of this sub-district, its source and its application, | — ei 


Ag ant 


people in reference to this question. While they are willing to admit = 


bs 


-_ crops many of them are not willing to admit that irrigation is-a neces- 


ae 


the State than in the central and western, for the reason that they 
have more rain-fall. 2 
In the first place there are droughts in all countries. In the second ~ 


and the more destructive they are, other conditions being equal, until 
-__ there is a point reached where the drought is perpetual. The peculiar 
-_ character of the soil has much to do in conserving the water, and thus 
| '— resisting the drought. Proper cultivation also conserves the water. 
This has been so often demonstrated that it has become an axiom in 
agriculture. But there is a point beyond which neither culture nor | 
condition of soil will resist drought. If these conditions can be reme-— 
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died at a less cost than the profits thereof, then it is a necessity to 
Ni _ “successful farming; and that is all there is of the question. Water is 


absolutely necessary to vegetable life, and its application in proper 
_ quantities and at proper times is necessary to its highest development. 
' ‘his is irrigation. It follows then that irrigation is necessary to the 
- highest degree of agricultural development. Why try to shun it? 
~~ ~Why try to smother it down ? : 

_ The question that now confronts us is simply this: Can we get water 
in sufficient quantities to supply any deficiency of rain-fall that may 
exist, and apply it at a cost that will justify the expense? I believe 
_ that the affirmative of the above proposition can be demonstrated, and 


place, the less the mean annual rain-fall the more frequent the droughts | 


{ \ 
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-*As State Irrigation-Engineer of South Dakota, Major Coffin submits, without 
prejudice to the limitations imposed by the law, the following suggestions and con- 
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pose. 


I am aware that there are gentlemen whose opinions have been — 


looked upon as authority, that maintain that irrigation by artesian — 
wells, or by any subterranean supply of water, will be only partial or _ 





that we have an abundant supply of subterranean water for every pur- es 


‘ 


lie 


temporary; that no great permanent system of irrigation can be built — ‘i 


up by our artesian water supply. This question can never be settled 


by theoretic discussion. ‘The more we argue, the more we disagree.” — 


The only way to settle this question is to try it. That will settle it 
beyond cavil. This conflict of authoritative opinions is a constant bar 


to the farmer, preventing him from obtaining money to improve his e 


farm. It is an effectual embargo on his enterprise. 


It must be borne in mind that we are not an arid country; that we . 


have almost enough rain-fall to Supply our wants. Just how much — 
water will be needed can only be determined by very careful experi- — 


ments, 


In sub-district No. 2, I am satisfied that a great deal of water could 
be collected and conserved by constructing dams at the mouth of ra- — 


vines and draws, thus collecting the water from rains and melting 
snows, and in some instances from springs. Sometimes we have heavy 


Snows in winter, followed by rains in the spring. At such times 


the water in great quantities flows off into the streams and thus leaves 

the State, and contributes no inconsiderable part to swelling the already — 

_ overflowing rivers, carrying devastation and death to the inhabitants — 
of the valley of the Lower Mississippi. Could this water be held in | 


reservoirs it would serve many useful purposes. Some of it would per- 


colate through the sana and gravel, and thus re-enforce our springs and 


wells; some would pass off by evaporation, thus adding humidity to the 


atmosphere, and thus feeding vegetation. Then the surplus could be — 


drawn off and used for irrigation, as required. Were this process car- 


ried far enough it is not unreasonable to believe that it would preclude 


the possibility of destitution in one section and destruction in another, 
In many places in this subdistrict Springs of great capacity are found, — 
as have been noted in reports already sent in. Justhow many of these *’ 


there are, only a careful examination will determine. All there is could 
doubtless be used to great benefit. Then there is the water from the 


wells, shallow and deep. From these the water could be raised by — 


wind-pumps. Then we have at least a prospect of artesian wells that 
will be ample to supply any deficiency. 


_ It seems too true that the evidence and indications are sufficient to 
indicate and justify a thorough practical demonstration of the feasi- — . 


bility of irrigation in this section. Should the scheme prove successful 


the benefit will be incalculable. It will enable the people who are here ~ i 


now to save their homes to which they have held on so tenaciously. It 
will also encourage others who have no homes to come here and im- 
prove this now idle land and build up happy, prosperous homes. I 


might add here that these elevated table-lands, with their rich native 


re a 


stasses, unsurpassed for their nutritive qualities, would make one of — 


the finest sheep-raising countries in the world, while large portions 


of it is suitable for general farming. Its fertility is unsurpassed. ‘The | 


resources are evidently here; they only await development. 


In sub-district No. 3 the surface supply of water is similar to that in ee 


sub-district No. 2, only there is more of it, owing to there being more 


<3 


rain-fall. What has been said about the conservation and utilization of a 


water in sub-district No. 2, will apply here. The topography of the 
country is somewhat similar.’ In my former report I referred to the 
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success of artesian wells in this subdistrict as being a mooted question. 
_ Ishall ever believe that artesian wells can be procured in at least a 
_ large part of this subdistrict, until a thorough test proves a failure; 
e aati possible benefits are so great that that test should be thoroughly 
ee made. 

In subdistrict No. 4 we have a peculiar ccndition of circumstances. 
_ In my former report reference was made to the depression of this val- 
__ ley; also to the elevation of the hills lying west. 
ae The construction of dams at the mouths of the ravines at the foot of 
_ the hills in this sub-district could certainly be made to conserve vast 
‘quantities of water; perhaps sufficient for all irrigation requirements 
__ inreasonable reach. There is perhaps more rain-fall in this than in 
he either of the other sub-districts. The little artesian or flowing wells 
_ in this sub-district are a “thing of beauty.” The clear, pure, cold 


- water of these wells could be utilized for dairy purposes. Then the 


“ee 


waste water could be collected in reservoirs and used for irrigation 
____when needed; and in the mean time could be used for the propagation 
Of fish. Just how many of these wells there are I have been unable to 
learn. How many can be had nobody knows. I understand that, like 


__ other sections of the State where deep wells are sunk, the water rises to 
. near the surface and, as elsewhere, could be easily and cheaply pro- 


-~ cured by wind pumps. I expect to see, in the near future, this to be- 
one of the finest dairy countries in the Northwest. 

.' _ We now come to sub-district No. 1. In my former report I have given 
de __ the pressure, flow, depth, and strata of these wells. There is no longer 


any question about water being found in this sub-district in vast quan- | 
tities. There is no other artesian basin of like extent, with such puw- 


erful pressure and flow, discovered. 3 | 
- ‘The formation is a difficult one to drill through, being mostly shale, 
with occasional streaks of sand or sandstone. These furnish water 


which softens the shale and increases the liability to cavein. Hence the 
necessity of keeping the boring well cased. This makes the sinking of 

the wells slow and difficult with the drills now in use. However, two 
-* reaming drills have recently been invented. One by Mr. A. E. Swan, 
of Andover, Day County, the other by Mr. Bowe, of Huron. The last- 
named drill I have seen in use in the well now being put down by J. D. 
Howard, at Huron. These drills promise to cheapen and facilitate the 


putting down of these wells. There is no question but the cost of put- 
_ __ ting down these wells will be materially lessened as we become familiar 
with the proper manner of putting them down and get the proper tools 
: to perform the work. 

_ here is another question that will have to be solved in the near 


- fature. That is, what must be used for casing the wells? Itis a known 
fact that the water from these wells soon destroys tin vessels. From 
_ this it would follow that it is only a question of time when the iron 
_ __ easing of the wells will be destroyed by corrosion. It would be impos- 
sible to remove the corroded pipe and put in new. Evenif the old pipe 
could be removed the walls of the well would cave in, and thus destroy 
it. If new casing is put inside of the old it will weaken and lessen the 
well, and in time this would destroy it, continually making it less. So 
it seems that, to make the wells permanent, some substance must be 
_ found to coat the pipes or to make the pipes entire that will resist the 
corrosive effect of the water. Some have suggested the coating of the 
pipes with glass, while others have suggested the making of the pipes 
of aluminum. He who discovers how to make a _ piping for these 
_ wells that will resist corrosion, so that it can be furnished at moderate 
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| cost, will be a benefactor. It may be thought impudent or unnecessary — i 


to spring this question now, but it seems to me it is wise to 


\ 


possible contingencies. ; 


It seems to me that one of the great questions, if not the question fo 


prepare for 


be solved, is the method of using this water. Some would select suit- 


able locations and put down large wells, so that the water would flow — 
into the lake beds and small streams, and thus furnish surface water; 


first, for stock ; second, believing that the evaporation would furnish 


humidity to the atmosphere, enough to increase our dews and rain-fall - 


to a degree sufficient to supply our wants. Then there are those who ~ 
would select suitable locations and put down large wells, and conduct — 
the water as far as possible by main ditches, to be used on adjacent 


land when needed, And still another plan is to conduct the water 


through the land by means of tiling. A plan of this kind is being 


evolved by .W. P. Butler, C. E., of Aberdeen, Brown County. I~ 
understand that heis organizing a company, and expects to make a } 


very thorough experiment in that way. é 


‘As to the first method, that is, by filling the lake beds and small — 


streams, | think there are grave doubtsaboutthe relief being adequate. — 


Those who advocate this plan say that when our lake beds and small 
streams were full of water we had heavy dews and plenty of rain, but 


when the little lakes and small streams began to dry up, rain and dews — 


began to decrease. I think the mistake here is, the effect is taken for 


the cause.. The lakes dried up because the rain failed to furnish the — 


needed supply. The dews disappeared, because the humidity of the 


atmosphere was lowered ; the evaporation from the earth decreased be- 
cause the rains had diminished ; hence there could be no dews. The 
air became dry; the earth became dry. The burning rays of the sun 


were reflected from the parched earth; hence hot winds, that in their — 


eager search for moisture, drank up what little there was in vegetation, 
and left it withered and dying. Doubtless these hot winds would be 
modified and their blasting effect lessened by this surface water. For 


itis a noticeable fact that crops that grow on the northeast side of -— 


bodies of water stand a drought better than those that grow elsewhere. 


So that while these bodies of water would be beneficial, I do not think 


they would be sufficient to avert a drought. And hence we must look # 


to some ot her plan for permanent and reliable relief. 


The next plan, or that of putting down large wells and serving a large : y 


tract of country, is open to some serious objections. Among the most 


important are such as attach to almost all corporate systems and which - 


might in a work of this kind, prove greatly embarrassing. . 
The plan of Mr. Butler, of Aberdeen, is an old one, having been in 


operation in England for a great many years. It combines irrigation — 


and under drainage, and is designed to equalize the moisture under all 
conditions. Results of this plan will be watched with great interest. — 
The plan that seems the most feasible, and the one that will prove 
the most satisfactory, is for every farmer to have his own little well, 
and have it so constructed that he will have absolute control of the 


water. In countries where they irrigate, the rule is, the water has to _ 


be carried across the country from a reservoir to the land where it is 
needed ; and in this way a great deal of the water is lost. Here the 


reservoir lies under the farm and can be reached without molesting any 
one. By this plan the farmer can select a suitable place for his well; \ 


which will likely be a suitable place for his buildings. If it be found we 
better to expose the water to the action of air and light before apply- 


ing to the soil, he can construct his reservoir; he can here grow his own 
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"fish; use his water when he likes, without direction or permission from 
_ can use the power to run a feed-mill, corn sheller, thrashing: machine, 
or any other purpose for which he needs power, with no extra cost 
- whatever save the construction of a motor which any earpenter can 
make at slight expense. He can have his fountains; he can sprinkle 
his grounds ;. he can extinguish fires; he can defy corporations; he can 

feel assured of a maximum crop every year; he is dependent upen no 


Tat 


o one; he is “monarch of all he surveys.” These are some of the reason- 
iam able possibilities of a proper development of our resources. 
ae In a general way it is believed by those who have had experience in 


mS _ irrigation, that it would be better to collect the water in reservoirs and 


ae let it stand for a time exposed to theaction of lightand heat. Incoun- | 


_ tries where they irrigate, the water they use is mostly collected from 
streams and has been fertilized by the action of air and heat; it is also 
charged with silt, which adds to its usefulness. The silt we can not 


i _ get, but by storing in reservoirs we can get the chemical action of light 
_ _ andair. Ina very short time it also becomes filled with innumerable 
-_ animaleulz, which is no inconsiderable item, Although invisible they 
add greatly to the fertilizing effect of the water. The water could also 


be applied much better when held in large quantities. 


Another advantage of this plan would be no more water would be | 


ok ‘used than would be needed. It is always prudent to be economical in 
___ using even that which seems to be inexhaustible. Improvidence is not 
justifiable under any circumstances. , 
Bie. ~ Whatever system of irrigation that may prove to be the best, it will 
certainly be the cheapest, most effectual, most reliable, of any system 
F of irrigation in existence. We shall not depend upon the amount of rain 
or snow that may fall on adjacent mountains. Our farmers need not be 
in fear of the whims or eaprice of corporations. Neither will they be in 
fear of the breaking of dams or dikes. But with their water always in. 
hand they are ready for any emergency. 
_—--—s With all these prospects before us, and with unswerving faith in their 
ultimate realization, it may be asked why we invoke the assistance of 
the General Government. In the first place there is a condition of 
things here that is anomalous as far as irrigation problems are con 
-_ cerned. While we who are familiar with local conditions are confident 
of results, there are those with whom we have to deal who have doubts. » 
-__. These doubts must be removed to insure success. A large portion of 
this State has been settled in the last ten years. The seasons of 1879 
is and 1880 were dry. When the remarkably heavy snow-fall of 1880 and 
4881 went off in the spring of 1881, every low place was filled with water. 
__In the succeeding years there were copious rain-falls. The Northwest- 
ern and Chicago and Milwaukee Railroad pushed their lines through 
this newly opened country. 
~ The marvelously productive soil of this country, stimulated by timely 
‘showers, produced crops that were a continual surprise. The country 
settled as if by magic. Farmers were buoyant with hope; elated with 
enormous returns, they invested all their means. They then mort- 


4 


and prepare for more extensive operations. Conservative capitalists 
were ready and willing to advance the required money. The loans 
were made. For a year or two the interest and taxes were paid, then 
the rains began to be less frequent in their visits and shorter in their 
stays, until the whole United States know the story of the past winter. 


ie  Itis painful to write these things, but sometimes the truth must be 








gaged their property to get more money to further improve their farms ~ 


KAN 


- any one,—something that few can say in other irrigated countries. He 
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told. We expect good seasons again. We. have reason to expect — 
them. It is not always dry here. We have had timely showers the 
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present season, and prospects at present are most cheering. But if the — 
history of the past is any criterion we shall nave dry seasons again. Wee 
want to act the part of prudent men and be ready for them. Just now | 

capitalists are a little “shy” of Dakota. ‘A burnt child is afraid of 
fire.” When we tell them that if they will let us have the necessary _ 
money at a rate of interest that we can afford to pay, we can bring the 
water to the surface and dety droughts, they look at us in ominous si- — 
lence. But may not the General Government with a comparatively _ 
small sum of money put down enough wells under the eye of an expe- 


_ rienced engineer to demonstrate beyond doubt or eavil the feasibility 
of this plan? When that is done the spell is broken and the problem | 


i : n 
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is solved. Without Government aid the problem may be solved by | 
corporations. They will then put down and own the wells and rent us _ 


ts the water that is nature’s bounty. 


__If it is within the province of the General Government to make dona- — 
tions of lands to enable a railroad company to build their lines through 
a new country, or to appropriate money to experiment in beet-sugar - 


-Inanufacture so that the makers thereof can be assured of success be- — 
fore they make investments; it is certainly within that province to make — 
an appropriation to solve the problem of artesian irrigation, so that the — 


farmers will be enabled to help themselves by borrowing money ata 


minimum rate of interest. 


In this report I have said nothing about the south district of the east _ 
part of the State, or that part lying south of the main line of the Chi- 


cago and Northwestern Railroad and east of the Missouri River. That 
district is in the hands of another who will ably treat it. I might, how- — 
ever, be permitted to say that artesian irrigation is doubtless practicable Bee 
in a large portion of this district, as they have a number of excellent 
_ wells. In a portion of that district they have additional rain-fall. Yet, : 


>, 


I think, that advancing civilization and more scientific culture will. i 
demonstrate that it will be profitable to utilize all the water for irriga- 


tion. Then the great western part of the State is yet to examine. A | hes 
careful examination by a practical eye may make wonderful disclosures. 
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REPORT OF HORACE BEACH, SPECIAL EXPERT. 


a ” D Parsdant to my appointment as special expert, I reported to Maj. 
a | Fred. F. B. Coffin, State engineer for South Dakota, and proceeded to 


a likely to furnish flowing artesian water : 
‘ It is well known that an upheaval has taken place in the eastern and 
teeters part of the State, and that the quartzite comes to the sur- 
_ face at Sioux Falls, and at intervals of over 50 miles west of that place. 
 Itis largely exposed on the James River in township 101, range 58, and 
the effect of this upheaval extends as far north as Pipestone County 
‘ iin the State of Minnesota, and probably to Big Stone Lake. Wherever 
Ene Archean rocks come to or near the surface, no flowing wells are 
likely to be found, as the water supplying the sands of the Cretaceous 
Rk do not underlie this formation. 
In the eastern part of the State there isa divide called ‘ Coteaux des 
= Prairies.” It seems to be composed of drift, and which is found to ex- 
@ tend to an unknown depth. The elevation of this “Coteaux” above 
apa James River is 566 feet, and above sea level, 1,845 feet. This drift lies 
Sih in large hummocks or hills, with valleys intervening, in which are 
~ numerous lakes and beds of lakes. These lakes are no doubt the source 
of the shallow flowing wells that are found in the stratified drift, and 
ie when filled with water they help to condense the moisture and make 
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 dews and rains. These shallow flowing wells are of great importance 


- to the settlers, and they are remarkable for their little depth, the purity 


examine those localities i in said State that are considered as most un- | 





and large flow of water. They are found in Grant County east of the — 


: 


‘4 } 
a Pe icaiatenax,” and of McCook, Hanson, Miner, and Sanborn Counties. 


_ _‘The following is a tabulated list of those I have investigated : 
sy - j ’ 


















eo . Table of shallow wells. 
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It is not known to any degree of exactness how far the Archzan 


ah Brocka that are supposed to lie under the “Coteaux des Prairies ” reach | 


westward as to preclude the possibility of securing nO ne artesian 
_ water, — 
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A bore was made at Millbank, Grant County, east of the Coteau.” yee 
Granite was found at 320 feet and no flowing water was obtained. _ Pen ta” 
miles east of this, at Ortonville, Minnesota,the granite lies at the surface. s9 

At Albee, in township 118, Grant County, two attempts were made to 
bore, and granite was struck each time at 168 feet. At Brookins, 
Brookins County, three attempts were made to obtain artesian water. 
One was made by a private individual, one by the city, and one atthe 
agricultural college at that place. In each case the boring reached 
000 feet and no water found. The drillers claimed to have struck gran- 
ite. At Vilas, Miner County, a well was bored by the Chicago, Mil- 
waukee and St. Paul Railroad Company, and granite was found at 500 
feet. Matthias Duclos, about 4 miles from Salem, McCook County, 
bored a well 350 feet without getting water, but struck a flow of inflam- Ay 
mable gas. As far as developed it seems very uncertain aboutobtain- 
‘ing water under the “ Coteaux.” Ui aa 

I estimate that there is an area of over 20,000 square miles in South 
Dakota where artesian water in large quantities may be procured. 
The basin of the James River valley is probably the most remarkable — hi 
of any yet discovered. The highest point between Huron and the i 
river is on the “ Coteaux de Missouri,” at Highmore, on the line of the! s) 
Northwestern Railroad. This placeis 694 feet higher than the James 
River at Huron, and 1,908 feetabove the sea-level. An artesian well was 
bored here to the depth of 1,552 feet, and an artesian flow was obtained — 

of about 10 gallons a minute, which rose to about 10 feet above the — 
_ surface of the ground. Every other attempt which has been made on 
the road to the westward has been successful, and I am of the opinion 
that artesian water can be found anywhere on the “Coteaux du Mis- — 
Ssouri” where the elevation above the sea-level does not, exceed 1,900 _ 
feet. Archean rocks have not been found beneath the « Coteaux du 
Missouri,” and there is not so much drift to be observed as at the 
“ Coteaux des Prairies.” It presents more of the appearance of a denu- 
dation. at i 

Artesian water may be obtained at Pierre, Hughes County, atadepth 
of from 1,200 to 1,300 feet. There is no reasonable doubt that the 
water-bearing sands of James Valley are a part of the Cretaceous 
period, and exist and pass under the Missouri River, and that wellscan 
be bored west of that river. A. 

I visited the following towns during this inquiry, viz: Gettysburg, 
Potter County, township 118, range 76, is 2,070 feet above the sea- __ 
level; an attempt was made to get artesian water, borings were made 
to the depth of 1,300 feet, and the work was abandoned ; at Eureka, — 
McPherson County, township 126.7, range 75, altitude 1,878, artesian 
_ water may be had here; and also at Roscoe, Edmunds County, town- 
ship 123, range 70, altitude 1,820 feet, artesian water, the same result. 
The town of Lake Preston, Kingsbury County, township 110, range 54, 
lies in a depression of the Coteaux des Baines, and possesses an excel- 
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- The above-named lakes are connected and now have but little water. 
_ They are the best storage reservoirs probably in South Dakota, and for 
f ae experimental borings this would be the proper place to make them. _. 

-_ In 1883, at the request of the Hon. George B. Loring, I visited the 


5 


__ valley of the James River and reported that I believed artesian water 
- might be obtained anywhere in the valley, but at that time I had 


no idea of the almost inexhaustible supply of subterranean artesian 


water, which subsequent investigation has demonstrated to be there, 
subjected to an immense hydrostatic pressure which if developed will 
a ; 


_ fornish abundant power for all economic purposes. 


ANALYSIS OF DAKOTA ARTESIAN WATERS. 


-SoutH DakoTa AGRICULTURAL COLLEGE AND EXPERIMENT STATION, 

Bi : Brookings, S. Dak., June 19, 1890. 
 Dear®’Str: I inclose herewith the report of the qualitative analysis of the samples 
 f£ Artesian water from the two Dakotas, sent by the order of Prof.G.E. Culver. But 
four samples have been received up to date, and I have received no instructions 
as to whom the reports should be sent. Therefore I take the liberty to send them 


directly to you. 





oe. I have waited as long as possible thinking that perhaps other samples would come 
in, but since the time is now so short that it would be impossible to do further work 
' in time to have the reports in Washington before the 2th instant, it seemed that fur- 


ther waiting would be useless. 


has been made and althongh it would not be included ina qualitative analysis proper,- 


rp I have taken the liberty to determine the total amount of salts dissolved in each 


sample. | 
---‘The thought occurred to me that thisdatum might be of use to you in determining 


how much mineral ingredient would be added to the soil from a given quantity of 
ie) water. 
ys ‘Hoping that you will be pleased with what I have done, I am, very sincerely, 
‘ Jas. H. SHEPARD. | 
~ Hon. EpwIn WILLITS, 

. Assistant Secretary of Agriculture, Washington, D. C. 





, OAKES ARTESIAN WATER. 


vat well. Water is turbid owing to the presence of suspended clay, but Mr. Swan states 
that the water runs clear when work is not going on in the well. ; 
‘i Bases.—-Iron and potassium, small quantities; calcium and sodium, much; magne- 


sium, a little. 


Acids.—Silica, considerable; carbonic and sulphuric, moderate quantities; hydro- 


-__ ehloric, much; total residue per liter, 2.810 grams. \ 
IA a 4 DEVIL’S LAKE ARTESIAN WATER. 


fs 
Bvt A Sample sent by T. S. Benham. Water somewhat turbid. , 
Pe:  Bases.—Ilron, magnesium, and potassium, very little ; calcium, small quantity ; 


sodium, much. by, 
Acids.—Carvonic and sulphuric, much; hydrochloric, very much; silica, small 


quantity ; total residue per liter, 4.006 grams. 
| Nots.—These two samples came from North Dakota. The waters are not alkaline 
- to Phenol phthalein indicator. 


FAULKTON ARTESIAN WATER. 


-~  S§ample sent by George A. Morse. Water clear with no taste or odor. 


-_ Bases. —Iron, small quantity - calcium, small quantity ; magnesium, small quantity ; 
sodium, much; potassium, a little. rs } 
Acids. —Carbonie, sulphuric, and hydrochloric, much; silica, small quantity ; total 


residue per liter, 2.0572 grams. 
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‘In the reports only the substances found are reported. A searching examination — 


Sample sent by A. E. Swan who states that they are still working at the pipes in the | 
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MILLER ARTESIAN WATER, 


Sample sent by G. H. Carroll. Water clear without taste or odor. 

Bases.—Iron and potassium, small quantities; magnesium and sodium, moderate 
quantities ; calcium, much. 

Acids.—Carbonic and sulphuric, much; hydrochloric, moderate quantities ; silica, 
small quantity ; total residue per liter, 2.090 grams. 

Norr.—The two preceding samples are from South Dakota. As expressed, the 
total residue may be very closely called so many parts per thousand. 





CHEMICAL LABORATORY, RusH MEDICAL COLLEGE, | 
Chicago, Iil., May 9, 1887. 
Hon. H. J. Rice, ’ 
Huron, S. Dak. 
DEAR Sir: The two specimens of water from your city’s artesian well have been 
subjected to careful chemical analysis, with the following results. Each standing 
gallon of 231 cubic inches contains: 





Grains 
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The following figures show an analysis of the water which is very bad, having 47 
degrees of hardness, and the enormous amount of 122 grains per gallon, U.S. A.: 


Grains, — 
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"REPORT OF J. W. GREGORY, FIELD AGENT FOR THE MIDDLE 
if ae DIVISION. 
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ot The division assigned to me consists of all of Nebraska, Kansas, In- 
dian Territory, and Oklahoma lying west of the ninety-seventh merid- 

a jan and that portion of Colorado east of the one hundred and third 

a 4 eridian. It contains portions of five of the grand civil divisions of the 

ay nited States and has an area of 150,000 square miles. 

_In the prosecution of the field work in this Reno, since April 16, 

Ba st, I have traveled 7,175 miles, prepared and mailed 2,792 letters and 
"packages and I have "received, classified, and briefed i in duplicate 983 
communications, requiring the handling, in the various processes of 

, » writing, addressing, inclosing, mailing, classifying, briefing, ete., of 
some 65,000 papers and documents. Averaging, this would amount 

5 ‘to over 120 miles of travel for each day employed, about 50 letters per 
day prepared, listed, and mailed, and about 20 letters received, classi- 

# fied, briefed, etc., besides personal inquiries and consultations, the prep- 

Sy "aration of reports, maps, ete. 

The investigation shows in this division that there are some two 
iindred flowing wells; I have descriptions also of one hundred and 

. twenty wells, not flowing, regarded as artesian by reason of the water 
rising permanently above the level where found, though not to the 

_ surface, with data showing that the number of the latter in the division 
- not reported in detail is undoubtedly many times greater than those 
described. 

A Incidental to the main inquiry, I have found that in this division 
_ there are hundreds of large springs, the waters of which can be utilized 
for irrigation, and that there are many places where the storage and 
_ conservation of large quantities of water for irrigation can be located. 
iy oF nderlying this division there are vasts sheets of subterranean 
water in enormous quantities—near the surface and not under pres- 
- sure—with well defined and established currents, which tend towards 
- the southeast, the limits of which are unknown both as to depth and 

- lateral extent. 

It is easily accessible in many places, and by the force of quantity 
_ alone it can be cheaply led to the surface. In other places it can eco- 
Y nlothically be raised by mechanical means so that this source of water 

_ supply, supplemented by the rainfall and the artesian wells, springs, 

and storage reservoirs, promises the ultimate reclamation of a very 

Rraree amount of the land now properly classed as arid. 

From replies to official inquiries received from all parts of the divis- 
10n the people living west of the ninety-seventh meridian rec ognize the 

‘importance of irrigation. They know that it is improbable that private 

_ enterprise can be induced, within any reasonable time, to make the 

_ necessary experiments to find the methods and means by which these 
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waters may be speedily utilized. They can only hope, then, that some ’ 
plan may be devised affording reasonable aid in this direction, as there 





_ is so much at stake, in the reclamation of the arid country In which Heh 


they live and in which are their homes and future interest. 


In the short time allowed for the investigation much fragmentary ie 
and incomplete information was obtained, which could not be followed 
to results. For the same reason personal visits to various portions of 6G. 


my designated field were prevented. 


GENERAL DUTIES. 


Under orders I left Washington, D. C., April 16, 1890, for Garden 
City, Kans., which point was made the base of my inquiry. Commenc- 


ing my tour of inquiry therefrom pursuant to a plan and itinerary ap- — 
proved by the special agent in charge, I proceeded via Denver and — 


_Cheyenne, through the State of Nebraska, stopping at many points to 
secure information and also the names of well informed persons in such 
counties not personally visited, to whom the circulars of inquiry could 
be sent. After a brief return to headquarters a similar journey was 
made through Oklahoma, the Indian Territory, and Fort Worth, Tex., 
where a consultation was had with Col. E. S. Nettleton, supervising en- 
_ gineer, Prof. Robert Hay, field geologist, and Mr. F. E. Roessler, divis- 
ion fieid agent for Texas. 


‘At division headquarters as fast as communications were received 


giving the location of artesian waters or the addresses of such as could 
give detailed information in respect to the same, they were acknowl- 
_ edged and classified by counties and States, and properly indorsed upon 
the outside of the envelope. The addresses of such parties as were able 
to furnish further information were enrolled. By this means the accu- 
mulated information has been made easily available. 


Replies were not received to about one-half of the inquiries sent aug “ 2 a 
This was due generally to procrastination, as replies still continue tobe = 


received. Others failed to respond because they thought there was no 


information in the matter which they could give, overlooking the fact. 


that if there were no wells that fact was desirable to know. 


THE SUB-DISTRICTS. 


The territory constituting this district lies mainly between the thirty- ; 


fifth and forty-third parallels of north latitude and between the ninety- 
seventh and one hundred and third meridians of west longitude. For 


convenience and clearness in presenting the facts collected and in aec- 
cordance with instructions, | have subdivided the field into eight 


districts. 
DISTRICT NO. 1.—SUB-HUMID. J 


That part of the division lying east of the ninety-ninth meridia is 
considered as the subhumid district. It contains in Nebraska the 


counties of Knox, Cedar, Antelope, Pierce, Stanton, Madison, Boone, 
Wheeler, Greeley, Platte, Nance, Howard, Merrick, Polk, York, Hamil- 
ton, Hall, Adams, Clay, Fillmore, Thayer, N uckolls, and Webster, and — 


portions of Wayne, Colfax, Butler, Seward, Saline, Jefferson, Frank: 
lin, Kearney, Buffalo, Sherman, Valley, Garfield, and Holt; in "Kansas 
it embraces the counties of Smith, Jewell, Republic, Clay, Cloud, 
Mitchell, Osborne, Russell, Lincoln, ‘Ottawa, Dickinson, Saline, Ells- 


worth, Barton, Rice, McPherson, Harvey, Reno, Stafford, Pratt, King: — 






ee Indian Territory except a strip off the west side. The purpose, in» 


/ 
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_ man, Sedgwick, Sumner, Harper, and Barber, and a portion each of 


__ Washington, Riley, Marion, Butler, and Cowley; all of Oklahoma ex- 


cept the area formerly known as the Public Land Strip; and all the 


_ brief, was to cut off all the territory lying east of the ninety-ninth 
meridian as territory in which irrigation is not considered a necessity, 
though it would be of exceeding value because of the certainty of a 


. Crop each year and the large increase of production per acre which | 


_ would be insured. It is a zone having a large population, very many 
prosperous cities and towns, and great agricultural interests. While 

there is doubtless much prejudice among its people against its being 
considered with reference to irrigation, on account of the mistaken idea 


that “it will hurt the country” to admit that artificial watering would * 


_be of any value, yet the correspondence from this district shows that 
there is a widely growing and intelligent realization among many of | 


\ 


the people of the great value of irrigation as an aid to agriculture. A 


‘number who reside very close to the ninety-seventh meridian unhesi- 






tatingly declare it necessary to success in farming in their localities. 
The district as a whole, consists of undulating prairie land with re- 
markably rich soil and fine climate. It is crossed from west to east by. 


ie = a large number of streams, the principal ones being the Elkhorn, Loup, 


_ Platte, Republican, Solomon, Smoky Hill, Arkansas, Cimarron, and 
Canadian. These, with their tributaries, cover the surface of the dis- 
trict quite thoroughly, not only affording a most complete means of 
drainage, and, in the main, an abundance of water for stock, but also 


_ Offering the inhabitants in many localities rich returns for their trouble _ 
__ and expense whenever they shall utilize the waters for purposes of irri- 


_ gation. The northern end of the district seems to have fewer water 


courses and a dryer climate than the southern portion. There were re- 


ported to me Some seventy-two flowing wells in the extreme northern 
_ part of district in Holt, Cedar, and Knox Counties, Nebraska. One 
correspondent, John Andres, of St. Helena, mentions three on one 
section and sixteen within a distance of seven miles. This is in the 
extreme northern part of Cedar County. CO. W. Moss, of Amelia, Holt 
County, reports twenty wells in two townships, ranging from 55 to 80 
feet in depth. Others are reported in the same vicinity, and two in 
Knox County, though several correspondents wrote, “No artesian 
wells in the county.” | 

An area of shallow wells of very weak flow is found in the Elkhorn 
Valley. A pipe and point driven down 30 feet produce a small stream 
Supposed to be fed by lakes in sand hills lying near. This report 
comes from Rock County, as also from Holt. I have no information 
that any of the artesian wells in Nebraska have been utilized for pur- 
poses of irrigation. No other flowing wells are reported in this district 
in Nebraska, and but five in Kansas. One of these, known as Strain’s 


| well, near Jamestown, Cloud County, flows brine, as does also a flow- 


ing well at Great Bend, Barton Couuty. The well of Oscar Voigtlander, 
near the center of Kiisworth County, flows with a very slight pressure, 
and the water is used for stock and domestic purposes only. One 
other is reported at Miltonvale, Cloud County, and another in Ellsworth 
County, but no information was received in response to inquiries made. 


wins The Oklahoma country and Indian Territory, for the obvious reason 


of the very recent settlement of the white population, present no in- — 


_ &Stances as yet, of search for artesian water. 
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NIOBRARA DISTRICT, NO. 2. | 7 ae 


The large portion of the division lying west of the ninety-ninth me: Para 
ridian, including that part in which the admitted desirability of irriga- = 
tion on the eastern border gradually merges into positive and undis- 
puted necessity for it on the west, I have subdivided according to the : 
disposition of the natural surface drainage. The part of the division is _ 
crossed from west to east by seven distinct parallel minor hydrographic — 
systems: The Niobrara, the Platte, the Republican, the Smoky Hill, the 
Arkansas, the Cimarron, and the Beaver or NorthCanadian. These have ae 
been made the basis of subdivision. The first of these on the north, the of 
- Niobrara district, contains the counties of Sioux, Dawes, Box-Butte, 

- Sheridan, Cherry, Grant, Hooker, Thomas, Keya Paha, Brown, Blaine, ~ 
Rock, Loup, and the western portion of Holt and Garfield. Little or 
no effort seems to have been made as yet in the way of prospecting for 
artesian water, the almost invariable answer to inquiries being that — fe: 
‘there are no artesian wells in this part of the State.” One flowing 
well is reported from Crawford, in Dawes County, but I have no par- — a 
ticulars. In some parts of the district large springs are found, and the — 
abundant underflow waters come, in some places, very near to and 
‘even above the surface.' No mention is made of water rising in wells. 


a 


PLATTE DISTRICT, NO. 3, 


This district in central-western Nebraska takes in the western por- | 
tion of Valley, Sherman, Buffalo, and Kearney counties, the northern 


part of Pheips and Gosper, and the whole of the counties of Custer, 


- Dawson, Logan, McPherson, Lincoln, Arthur, Keith, Perkins, Deuel, 
Cheyenne, Scott’s Bluff, Banner and Kimball, with Sedgwick County, 

and part of Logan, in Colorado. No flowing wells are reported except 

one in McPherson County having a depth of but 30 feet and a slight 

flow. There are five non-flowing artesian wells in this distriet—one 

in Dawson County, one in Perkins, and three in Keith, though the reports - 
indicate that a very large number of wells of this sort exist there. A © 
great many large springs are to be found in this district, particularly 
in the valley of the North Platte, and underflow waters are known to Kent 

‘exist in great quantity. The district as a whole is sparsely settled, 

but contains fine lands capable of supporting a large population by the — 
aid of irrigation. | , 

REPUBLICAN DISTRICT, NO. 4. 


This includes the county drained by the Republican River and its host 
of tributaries. Toalarge extent, these lie in deep valleys whence it will 
pe difficult to carry water to the uplands; nevertheless, the information 
gleaned from the reports leads me to believe that it is a region of very — 

- Jarge irrigation possibilities. The district contains part of the counties « 
of Franklin, Phelps and Gosper, and all of Harlan, Furnas, Frontier, — 
Red Willow, Hayes, Hitchcock, Chase and Dundy, in Nebraska, the i 
counties of Phillips, Yuma, and Kit Carson, with part of Arapa- 
hoe, Washington, and Logan in Colorado, and in Kansas the 
counties of Phillips, Norton, Decatur, Rawlins, and Cheyenne and the ~ 
north two-thirds of Rooks, Graham, Sheridan, Thomas, and Sherman, 
But one flowing well is reported in the district, at Oberlin, Decatur 
County, Kansas. It has buta slight flow of mineral water and is not bs 
used. A small flow of gas escapes with the water. Wellsin whichthe 
water rises above the level where found are, however, plentiful in the — 
district, and many facts are cited by correspondents tending to show. te 
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that artesian water could be obtained at a reasonable depth. Thereis — 
also an undoubtedly abundant underflow, and in the northwestern part 

of the district are found several of the same sort of roaring wells men-_ 
tioned as found in northeastern Nebraska, having the additional pe: 
culiarity that the water in them turns to a milky color on the approach — 
of a northwest storm. “y 


SMOKY HILL DISTRICT NO. 5. \ 


_ This district contains the southern part of the five Kansas counties ; 
Hilis, Trego, Gove, Logan, and Wallace, and the north third or more 
of Rush, Ness, Lane, Scott, Wichita, and Greely Counties, Kansas, and’ 


about halfof Cheyenne County,Colorado, Exceptin the western part, it 
is like District No.4 in being traversed by valleys and Streams, which are 
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quite low compared with the general surface of the upland. There are | 


no flowing wells in this district, but it contains numerous non-flowing 


wells in which the water rises permanently toward the surface and is, 


in the eastern part, peculiarly rich in springs. The existence of vast 


sheets of sub-water, not under pressure, is also abundantly proven. 


At Cheyenne wells, Colorado, in the western part of this district, an 


experimental boring for artesian water was made by the United States. 
Government in 1883~84 to a depth of 1,740 feet. No flow to the surface — 


was secured, but inexhaustible sheet water was found at a depth of 280 


feet. The well has never been considered in any sense a fair test for 
artesian water by the people of the vicinity who believe that the work 


was purposely hindered by unfair means and that a boring to a reason- — 


able depth would produce a flow of water. 


ARKANSAS DISTRICT, NO. 6. 


/ 


In this district, which consists of a section of the valley of the Arkan- 


sas River, are included the remainder of the last seven counties named 
in District No. 5, the counties of Pawnee, Edwards, Hodgeman, Gar- 


field, Finney, Kearney, and Hamilton, the greater part of Kiowa, Ford, 


Gray, and Stanton, and a small portion of Haskell and Grant, in Kan-— ‘ 
sas; all of Prowers County, three-fourths of Kiowa, half of Bent, and — 


two-thirds of Baca, in Colorado. Within these limits are to be found 
all varieties of surface from rugged breaks and sand hills to broad — 


tracts of prairie, apparently as level to the eye as the waters of a lake. 


The smooth lands predominate largely and the district has exceptionally 
fine climate and deep, rich soil. But one area of flowing wells has | 


been developed, namely, at and in the vicinity of Coolidge, on the 
western border of Hamilton County. Here five flowing wells have 


been secured, which are tabulated as follows: | 
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Feet. Gallons. 
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ERM OW OVIES (2, ead) yaniiddadaat<adeltpevs vecsce cenkabiothnus uevwescseeynuads 500 8, PO 
TTT RMD aiS.c1 tale ath eh da OM ab eat aeie nied dhe» ada edindudavaawcantiaas ncoene 226 ; 48 
rele. Ul cote lo. chase Hana ERD Mamie e's panded aadeghidardncd «vrensapenac 265 27 





The well first given was the one first found. It was put down by 


_ Mr. B. H, Peck, and led to further efforts which secured the others. — 
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It was used to supply water to a large opera house which has since 
beew burned, thus stopping and destroying the well. The water of. © 
these wells is used for town purposes, domestic use, and for stock 3; but ac, 
very little, if at all, for irrigation. . same 5 ol 
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A flowing well at Larned, Pawnee County, sends out a large stream 
of water which is strongly mineral, possessing such great curative 


qualities that bath houses, an artificial lake, and accommodations for i ty 


water storage. 


invalids have been provided. It flows 400 gallons per minute. — 4 
There are many of the non-flowing artesian wells in all parts of the — 
district, and very fine springs in several localities. The district is re- a 
markable for the number of water courses which have no outlet (the  __ 
water sinking into the earth), and for the great extent and easy 2aCCceSSI- 
bility of its underflow waters, which in many places in the river bottoms 


stand continually above the surface in lakelets and pools. 


CIMARRON DISTRICT, NO. 7. 


This district contains the south part of the counties of Kiowa, Ford, 
Gray, Haskell, Grant, and Stanton, and all of Comanche, Clark, Meade, | 
Seward, Stevens, and Morton, in Kansas, part of Baca County, Colo- — 
rado, and that part of the Cimarron Valley lying within the Indian 


Territory, and what was formerly known asthe Public Land Strip. It 
contains by far the most available artesian area for purposes of irriga- 
tion to be found in the middle division. There are many springs par- 


ticularly in the eastern part, and large supplies of underflow waters are 
available. Parts of the district also possess exceptional advantages for 


NORTH CANADIAN DISTRICT, NO. 8, Rea) 

This consists of the country drained by the Beaver, or North Cana- 
dian, in the “ Strip” and Indian Territory. It is similar in Surface, soil, 
and climate to the last two preceding districts, but no attempts to se- 


cure artesian wells have yet been made. Like the other districts, it 
contains notable springs and unmeasured underflow waters. 


WELLS OF A TYPICAL SUB-DISTRICT. 


The instructions requiring that a tabulated and detailed report show: a 


ing the wells of a “typical subdistrict” be made, the following detailed 


information in respect to the wells in Cimarron district No. 7, south- 
western Kansas, is submitted: It is the only district in my division — 
in which artesian water has been used for the purposes of irrigationto  — 
any extent. ‘ 
The flowing wells of Meade County, according to the reportof Mr. R. 
P. Cooper, of Meade, number not less than 150, are of the uniform 
bore of 2 inches, and are found within a radius of 8 miles. | eg 
One flowing well is reported from Seward County, lying next west = 
of Meade, and two are found near the center of Morton County, at 
Richfield. Pisa aa | 
piel the flowing wells in Meade County are in the valley of Crooked 
reek. orl See 
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| Feet. | Gailons. | Feet. 


Wer 1. 
normal, FOWL? - oo cet e cc tue ene ttn hiiceleweoccecccledl’.oA& oe. 50 127 28. 00 
i _ B.F. Cox, Fowler: ; eae 
Pree h tay < EE GEE ERS GE an Dr Sean a "3 2, 476 20 142 | 205.00 
ESSAI INES 2 ADA SA 0 I | 2,476 20} 175] 44.00 
ry nrrnnr: Monte Mer ii. CA cy Mn eee 2,450 hiewetend oe 180 25.00 

George Edwards, Meade: ® | a 
Ino oe op y's ko cde coh lence hiteen sed ACY My ciel a 645/ 150! 15.00 

au a a SIT SA OSCE ee SEIS DC iS nt ee a ee a 150 12. 00 

a ER SRR ESE IE SSSR CG ey UNE ed Re CR RS 184} 12.00 
I oty rn 45 aya ta asec heck dds hones ecenas bocbeclscol onc dclocccnen 169 8.35 
ao ae ses a es TE tle Uc 1.7 CORE eke (ee Pe ne I 167 10. 40 
er Pimonemian, HOWL? 2 oboe veces cees sce buctessedecccces ci |vccoctece. 1 160 | 607.00 
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Semmolio well No, 1, Richficld®............-.-.....cce....occeee 103, 200 22 670 | 950. 00 

weeeremuno well No, 2, Richfield ™ .2 52.00.00 ococeccuccoccbeccocce-.. 103, 000 3 700 8. 25 
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- lTrrigates 20 acres. Mr. Norman has two other flowing wells on the same quarter section. 


Ss fi. ? This is the first flowing well found in the district, which accounts for the cost. Irrigates 10 or 15 
__ ‘acresof land. The flow has slightly decreased since the well was begun. 
arr * The flow of this well has increased 25 per cent., owing to casing and clearing out of débris. It irri- 


gates from 10 to 15 acres. 
4 4Trrigates 10 acres from well reported. Has two others. 


___ ‘Situation of No. 3 is 350 yards west of No.1; 350 yards north of No. 3,is No. 4, and No.5is 550 


yards southeast of No.4. These wells are on one-quarter section; southeast quarter of section 12, 
' township 31 south, range 28 west. 

x 6 Average of the five wells. 

; 7 Used for watering stock. 

8 This is the strongest flowing well in the district. 

®This flowing well found west of Meade County. The pressure is given at 70 pounds per square 
- inch, and will raise the water 125 feet above the surface of the ground. The water is used for irrigat- 


; 


ia ing trees and for gardening in the town of Richfield. The well is located higher than the town. Hon. © 


_ W.C.Burchsled, mayor of the city, estimates that the well will irrigate 40 acres of land without reser: 
fae ty eon second well, 50 feet distant, does not affect this flow. 
Xs out. 


1'The slight flow of this wellis accounted for by the fact that it was not completed, not being cased. | 


4 L The water of this well has not been analyzed and is not now used for any purpose. The flow is about 
_ the same as well No. 1 prior to casing. One correspondent states that the water of these wells is 
. warm and insipid to the taste, but is drunk by stock. 


In addition to the above flowing wells, the following names and lo- 
_ cations in Meade County were given by Mr. Smith: W. Liebman, George 
_ Strader, F’. K. Robbins, F. Sourbeer, John Foster, A. W. Kearns, W. 
_ G. Hawkins, and A. L. Craig, Fowler; Edward McDonald, E. W. Will- 
- iams, D. W. Mackey, R. H. Cooper, and OC. T. Martin, Spring Lake, 
and EH. C. Gray and H. ©. Gibson, Meade, one well each; George W. 
 Killeugh, of Fowler; John Werth and Ida Werth, of Spring Lake, and 
I. O. Martz, of Meade, two wells each; A. B. Eliason, of Spring Lake, 
three; F. M. Davis, of Spring Lake, three, and G. O. Vick, of Fowler, 
three, two of which are described as “good” and one as “not so 
Strong.” 


NON-FLOWING ARTESIAN WELLS. 


3 nk 


— 


| To throw light upon the artesian supply in this district, the follow: 


_ ing description of non-flowing artesian wells will be found of value: 
---—Meade County.—L. F. Gishmiller, of Joash post-office, bored a well 
_ to the depth of 113 feet; the water rose 43 feet above the level. The 
water is pumped for domestic purposes. The owner gives the cost of 
the well as $100 and states that he penetrated 40 feet of clay and gyp- 


_ -sum in sinking the well, the remainder being “ through dry sand,” and. 


- that his land lies about 100 feet higher than Meade and from 100 to 150 
_ feet above the land of G. O. Vick, Fowler, whose three flowing wells 
_ furnish an abundance of water. t 
EE. M. Mears, West Plains post-office, has a well 170 feet deep in 
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_ which the water rose 15 feet. It cost $1.50 per foot and is used for 


" 
‘artesian area. Captain Shaw, who is now. engaged in drilling for arte- * 
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mestic purposes; the water is clear and soft. oth 
The Southwestern Sugar Company, of Meade, have a well 6 by 8 feet — 
and 103 feet deep. It cost $250. Robert McHatton, of Meade, states — 
that nu log of the strata was kept. The water when found rose OUT 
nearly even with the level of the ground. The water brings up a little _ 
coarse white sand. he 
Mr, K. D. Smith, of Meade, says: eit 
First a well was bored at the mill, producing a flow, but not enough for the purposes Ne 
of a sugar mill, and then one was sunk with pick and shovel, 6 by 8 feet, on ground 
a little higher than the first; at a depth of about 100 feet the whole bottom burstup | 
and the workmen barely escaped with their lives. The water rose to within 18 inches _ 
of the top where it remains. saad Nhe 
A well owned by John W. Hudson, in the extreme northern part of — 
Meade County, ona section adjoining Gray County, at an altitude of 
2,630 feet, was dug and bored 1134 feet. The first water was found at 


73 feet and rose 4 feet. At 1135 feet a flow of water was found in _ 


white quartz gravel, which came up freely through the pipe, carrying Ne 
up quantities of the gravel. The water rose to a height of 813 feet, or 
within 32 feet of the top of the ground, where it remains. A log of © 
this well was furnished by Capt. John A. Shaw, of Montezuma, Gray | | 
County. He also gives the following particulars relating to a well 9~ 
miles west of the foregoing: BP tgs 
James Holcomb’s well, on the northwest quarter of section 4, township 30, range 29, HE 
in Crooked Creek Valley, was begun in 1887—bore 2 inches in diameter—struck first ~ ~ 
water at 20 feet, second water 110 feet in coarse sand. The upward flow of sand — 
was so strong that it fastened the drill which was broken and left in the well. The 


water arose to within a few feet of the surface and remains so at the present time, | 
with the drill embedded in the bottom of the well. ; 


Clark County lies next east of Meade and presents a very similar 
surface. Near the southeast corner of the county an experimental well 
was sunk to a depth of 314 feet when work ceased and water rose in ait 
the well so that it now stands even with the surface of the ground. Mr. 
B, L. Stephens, postmaster at Lexington, expresses the opinion that | 
flowing water could be had at a depth not exceeding 500 feet. Strataof 
rock salt were penetrated in sinking this well. 0s aaa 

Kiowa County lies north of Comanche, at right angles with Clark. — ‘y 
George Dewsenbury, of Mullinville, in this county, has a well 135 feet 
deep, made in 1886, in which the water stands 12 feet above the sheet. ast 
Itis 6 miles farther north than the north line of Clark County andin a — 
direct line east from wells described in Ford County. eT ae 

Ford County.—The southwestern portion of this county lies within ~ 


‘g} 


_ this subdistrict. Frederick Mueller, Wilburn, constructed a wellinthe 


southeast corner of Ford County, a little more than a mile from the ~ oh 
Meade County line, to a depth of 150 feet, in which the water from the no 
first stratum rose to within 4 feet of the surface, and from the second 
Stratum to within 15 inches of the surface. He says: Phan 
‘ en confident we could get artesian water here, but did not have the means to bore — # 
urther. fo aa 
L. C. Hawes, Ford post-office, had a well bored about 9 miles from 
the south line of the county. It is 112 feet in depth, from which point 
the water rose to within 4 feet of the surface. First water was found 
at 31 feet. Altitade about 2,600 feet. Hank: 
Gray County, immediately north of Meade, has the, beginning of © 


~~ 


Crooked Creek Valley in the southern part and is a part of the same — 
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southern part of the county : 


feet deep, in which the first water was found at 170 feet,.rising 4 feet, 
and 13 feet deeper the water rose to a permanent height of 30 feet. 

J. D. Taylor, 9 miles from county lime, 10 miles west of White’s well, 
dug 100 feet to first water; permanent rise of water, 16 feet; elevation 
of surface at both, 2,700 feet. C 
hae) W. H. Gamble, 3 miles from Taylor, lives in a valley of which the 
altitude is given as 2,570 feet. He dug 32 feet to first water and secured 
a permanent rise of 16 feet. In these three wells, as in the Holcomb 

-_well, the strong rise of water was found in coarse sand. 
an) J. K. Sayre has a well 219 feet deep 6 miles east of that of J. White ; 
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the second water rises from 6 to 8 feet above the first. 
at an altitude of 2,853 feet, the Rock Island Railway Company dug a well 
- to a depth of 485 feet ; the water rose to within 125 feet of the surface 
and maintains that level, supplying large quantities for engines and 
other purposes. Itis a tubular well 7 inches in diameter and furnishes 
about 75,000 gallons per twenty-four hours. There is no. perceptible 
i” _ yariation in the supply. The data concerning this well, including the 
~_ gomplete log of strata following, were supplied by Hon. M. A. Low, of 
Vee! Topeka. 


Mr. H. V. Nichols, secretary of the Southwestern Sugar Company, 


-_ and superintendent of the sugar works at Liberal, says that a well was 
+ dug by the company at that place toa depth of 159 feet. At129 feet a 
| 10-inch hole was bored 30 feet farther. No rock was encountered. The 
latitude given is 2,865 feet. He adds: ‘ 


We have 5-inch piston Cook deep-well pump and could not lower the water in three 
weeks steady pumping. I have made diligent inquiry concerning a half dozen wells 


hereabouts, which, upon going about 30 feet below first sheet water (117 to 130 feet), — 


_ struck a second sheet, which in every instance, rose above its level from 30 to 46 feet. 
* ‘We dug two wells side by side, and one is now choked with sand from below. 


.. -. J. MeDermot, of Liberal, reports a well 180 feet deep, in which the 
-__-water rose 70 feet. He states: 
re I dug the well 165 feet deep, 3 feet square in July, 1888. In February, 1890, I 


ann put in a tubular pump and wind-mill. There was not enough water in the well to’ 


put keep the mill at work, sol got a 20-foot 4-inch pipe, let it down in the well, and drove 
igi it down 15 feet, but struck rock. Drilled through the rock 1 foot and struck water. I 
- ———s gould not drive the pipe any further, but drilled 30 feet through clay and sand. The 
- water flowed out through the pipe and filled the well up to the top of the pipe, and 


of gravel, put it down through the pipe and pounded it down solid, then put the pump 
_ inside the large pipe and calked the joint. Then the water rose inside the pump some 
20 feet higher. The last water is much colder and softer than the first vein. 


Haskell County.—Mr. Chas. W. Woodman, of Lockport, gives the fol- 
lowing information : 
me Santa Fé has an altitude of about 3,000 feet, being higher than Liberal, in Seward 


County. The well in question was drilled about 1,300 feet, beginning at a 10-inch \ 


bore and gradually decreasing to 53 inches. The work on the well was finally sus- 
pended for lack of funds, the water standing at about 1,200 feet in depth, or 100 feet 
from the surface, which is about 100 feet above the first stratum of sheet water. 


< 4 | Grant County.—Next west of Haskell and is traversed by the Cimar- 
ron Valley, of which the Crooked Creék Valley is a branch. Mr. EK. 
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Box sian water in south Gray County, communicates a number of important 
_ and interesting facts. He describes the following three wells in the | 


ES J. White Macomb has a well 7 miles from the Meade County line 183 _ 


writes that second water was struck at 219 feet and rose 51 feet. He 
states that there are several similar wells in his vicinity, in all of which 


i ie Seward County.—At Liberal, in Seward County, next west of Meade, | 


the next day 1 foot above. The pump was running all the time. I then got 2 yards | 
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_. H. Grosclund, of Ulysses, describes a wellof J.J.1 osson, near t 
ae eee ORANG county; itis 80 feet deep anc the water rises to a permanel 
of 60 feet above the stratum in which it was found, and a simi 
fe. of 0..W: Olmsted, in the town of Ulysses in the center of the cot 
ss Mr. Grosclund says of the Rosson well: Wie? 21 
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si The water, commenced to come in at 30 feet a little, not enough to amount toa 
a thing. The digging was continued until a depth of 60 feet was reached, where 


i _. well was cased as dug and a 2-inch auger was was run down in the bottom 20 f 
~).., more. At that depth it struck quicksand and dropped as far as the handles wou 


Tet it go. When withdrawn the water rushed through the hole ina solid streamand _ 
Shae ‘inside of thirty minutes the dug portion of the well, which is 3 feet square, was fille 
Bet yy to a height of 40 feet, being within 20 feet of the top of the ground. A similar wel 


was bored on the premises of C. W. Olmsted, of Ulysses, in the summer of 1888. In fact, 
allover the county, when water is reached, if the boring is continued. 30 feet, usually — 


Pa 


another stratum of water will be found, stronger in flow and better in quality, which ~ i 
will rise to or above the level of the first. WY ee f 


Morton County.—J. ©. Kilbourn, Morton post-office, reports a well 19 
‘feet deep, 3-inch bore, in which the water rose about 30 feet above' the 
level where found. The altitude is given as about 3,000 fect. He says 


There are other wells in my locality same as my own and also dug wells the same, 





hs only water does not rise so high in them. The water in all these wells is soft and 
frat ay clear, / Sp eae 
‘This well is very near the line between Kansas and the Public Land 
» J. BE. Carpenter, Morton post-office, describes a dug ‘well about 12. 
miles distant from the last above mentioned, at an altitude of about ” 


>. 3,500 feet. The well is 90 feet deep, the last 15 feet being in coarse_ 
_» sand and gravel, and the water, when struck, rose about 4 feet in the © 
Me PWwell? Meee 

Baca County, Colorado.—West of Stanton and Morton Counties in 
















__ Kansas, contains the sources of the Cimarron and is distinctly a part 
of the natural subdistrict under consideration. It contains no flowing 
wells, as no adequate effort has beenmade to secure artesian water, the 


~ county being newly settled. eke. 2.. 
Mr. Chas. Smith, of Springfield, states that “the water Sometimes 
rises nearly to the surface in ordinary wells.” He gives as an instance 
one well 92 feet deep in which the water now stands within 2 feet of 
the top, and his opinion is that artesian water might be had at a reason- 
able depth. ae 

G. BR. Gooch, of Minneapolis, describes a well 150 feet deep in the — 
eastern part of the county and near the Cimarron, in which the water 
rose 119 feet, or within 31 feet of the surface, before the tools could be — 

- got out of the well. He says: | i N 


I have heard of two other wells of this sort in range 43 or 44, In one in Town 
ship 29 the water came up to 6 feet of the surface. In the other in Township 31 01 ‘i 
32, water came up within 17 feet of the surface. I think quite likely we are near 
artesian water here. ae es. 


& 


L.A. Wikoff, of Minneapolis, refers to the above-described well of 





Rik Mr. Gooch and states that one about 6 miles distant is similar to it, hee 
‘The altitude of the Gooch well is about 3,400 feet. x ae 
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- | From artesian center. 








- Alti- - ‘Depth 
PAO} i oe Saat as Hes of ‘alone Owner. Remarks. 
Direction Dis. | wells 
. tance. | 
S Miles. | Feet. | Feet. 
Taeia 2,575 | Northwest .... 5; 113 43 | Gishmiller..|’ 
2,750 | Southwest....} « 16! 170 15°>)\|\ Mears 56.55 
ae ee Wi oh ato se 6 108 103 | Sugar works vere water at 73 feet rose 
4 feet. 
ee PGalet NOLEN. vec n% 6 1134 814 | Hudson..... 
La ee Northwest.-..) ° 14 110 110 | Holecomb.-...| First water at 20 feet. 
ark ......|-------- MAS Sa om 40 314 314 | Lexington ..} Salt water—probably. 
beens |.---«--.| Northeast .... 5C 135 12 | Dewsenbury 
(COLE Meee SRT ptt OR 12 150 1484 | Mueller..:.. First water rose to4 feet 
\ j of surface. 
ak fo hea BeGU0. te S400 sacs eeeee 28 112 108 | Hawes...-.. First water at 31 feet. 
iG ane 2,700 |Northwest .-.- 17 100 a6-") Taylor... -; This was first water. 
ADO. 22<. 2,070 j....00 -..-3--5- 20 32 16 | Gamble..... Do 
_ Do..... 2,700 | North.....-.-. 15 183 30. |, White ...... tie water at170 feet rose 
bats 4 feet. 
Achaihe DOr.s 2): 2,700 | East of north. 19 219 51 | Sayre. .....- 
~ Seward ....| 2,853 | Southwest... 35 | 485 360 | Railway .... 
wee; DOL... eb AO ere has a 35 159 30 | Sugar Co... 
‘ay ie OL 0... TE RR PC is ag 30 180 70 | McDermot.. 
_ Haskell.-..| 3,000 | Northwest.... 30 | 1,300 | 1,200 | Santa Fé.-... 
_ Grant....- Sree 100 }. 2 2.do 2. Le .65- 45 80 60 | Rosson ..... Olmsted well similar. 
a er orron ...-| 3,200 | South of west. 70 190 30 | Kilbourn -..| Others in same locality 
ae ; : similar. 
ae Oe. 22) 3,500 |... ALO see desta 2 75 90 4 | Carpenter ..| Altitude probably over 
Tees estimated. 
 ~Baca.....-- 3,400 | West .-..----- 100 150 119; | Gooch...-... Other similar wells near. 
r +, . * —. 
ve oie 
¢ . ° 
re 5. STRATIFICATION OF WELLS. 
i, 
AN 


as follows: 


‘The strata penetrated by the artesian wells of this district are reported 


MEADE COUNTY. 


a ha 


Wee ja Cox’s well, No. 1. 
fa {Reported by B. F. Cox; on northeast quarter section 5, township 31, range 27.) 








were Thick- 

“pf Character of strata. ane Depth. 
OF pe ; Feet. Feet. 
Piblapic, alluvial Oil .....---<..2.---.--- 22s onsen enn ennnno sn eeenceesseecctecssemsrocers 3 3 
MIU GIA Y 1 ass ceo se 60 aoe vn n-ne onsen seen ne teen en epee ne cannes teense rac necrecenesnes 32 35 
# Blue clay. .----..---.---------- + ---- eee eee tee BT oc eae wig a des bin cle wind beeen aan 60 95 
| Light colored clay, changing to red ....--..... yet ABET ik SSA Dee Py 30 125 
Peover TOCK.. <= <~ 2-52 - -e oan ~ cance mane neem ene sateen ence nese rear ne ganeessesccene women edie 
-  Redclay mixed with gypsum...-.- ee DE ere ee oaks 2 o)als win) m Amn @ aieicjele op atom 17 142 
fee Red sand \---.....-.-.--------------4 pak eee Bi eM So ah wk a GR win Belnp sae TAR 8 10 152 

eM Wie ee Se ate ee 





i ~ Remarks.—The red sand in which the artesian water is found contains a slight admixture of gravel. 

he difference in flow of the various wells in the vicinity is caused by different elevations and 

 ~ different material in which water is found. If found in fine sand the flow is light, if in coarse sand 
. and gravel the flow is strong, and the higher the surface at the well the lighter the flow. 





156 ARTESIAN WELLS. 


Cox well No. 2. 


[On same quarter section as No. 1.] 



































Character of strata. ee ie Depth. — 
1 Feet. | Feet. } 
Black alluvial soil ......2.--..20 Soe ee Le oes ee ae sete dee see Oe Ohmi oitacie S onee mene 3 j 
Light OF. VOUOW, GLY 6 bas odo scone ce dodaha vole ppp beideusemedsicn pec sabe eee ke Dal patna 35 38 i 
BNO CIS soe bles ecb we oo Lil iho atin a lp ale pagrus Oud dia’) Chaves dpe ave) Wie iy ahaa ane a te 60 98 i 
White clay, changing to red and mixed with gypsum....... 2-2... ceeeee eee n eee nee cee 30 128) in 
eed CLAY, With ‘PH PSUNI ess sadn we pene gigans th sine bd eek wealbigp oh Cele gee cE Ge eee 14} 9" '142 9 
TW CKCA SENT Ts Biman Melee OTC Oh Sy Bot a peep oop by EY Re SA Sg 7 Sg RR TA uly A 2 144 
Red clay, with SYPSMINe 2. o'vec ne cleaen sae pac ackseupecesnstoee he st seeney sane ese 31 175 4 
of ASM AS tee SSA a Be a ek UE 2 Se i EN PS a ae ue 
Remarks.—W ater found immediately under last-described stratum, in red sand and ‘gravel. ~The : 
two wells are 300 feet apart; there is 1 foot difference in surface elevation and 32 feet difference in 
depth. The water is clear and soft. 
Well reported by R. P. Cooper. 
(On section 13, township 30, range 28.] © : 
Character of strata. ies Depth, 
Feet Feet 
Blnck Soil OF SANGY LOAM s.sods sence pecese eco sen camel a cege hn ke cee net le senE s/te eet 4 4 
VERT Lane OR ct atgic alaraleteiatein es wia/o Anse cabin amb ois sec aio, cuinfawdle ss bho oe clnie eiclesicmiON clenle acme -| , 80 84 
ING CLAW, soa owe wei eee «a nicie nine owas maleate nae ots aiurmieletain aie ine we efater nina pits alate ater ee 90 174 
Woater-bearing stratnm :... 20.225 4-2 e ence sec n tw anbewannet gasses dl cnscacecncuccccpenas 6 180 | 
Well reported by Oliver Norman. 
X Thick- 
Character of strata. ness Depth, 
Feet Feet 
PBI ACKIOMTL VIAL SOM wes Sink tes newts sjonca al be aiee web cmicle ott hE cine slate ee Clie a eet eee 
PM TTLG CLA Yi POP VIOUS sin os niciestinn wie cise cltiginig vine a ap winched cue War cnelamineoe nels s in: mene . 15 17 
Miveaclay (MON b COLOL. tins ik en's noveukis aah bok span ueiaaud ne ca died gatas Henin lt oneltee ae 50 |: OT 25 
PAULO OILY; LIADOLVIOUS iLip wcsdinc webs ctbinkdinend gcsaseuncens Crepe ued ad eawme ad dana hee 60 127 7; 
Remarks.—The well has but 20 feet of casing in it, and that is but 2 inches in diameter. ‘The water 
is found in red sand. : 
Well reported by S. N. Zortman. 
+ 
{On section 21, township 30, range 27.] 
Thick- | 
Character of strata. meee Depth. 
; Feet. | Feet. 
ROU CLAN co tates cle teins dalet os suaubiie uate eines Se Lietetae i eleinte algiele wins am fete tetra a bine Allele Greeee 30 30 
NO IEA Ol YeANG. TOCK papa aioe <dcete av's odbla'e > oases cree bn Ge dbtribe weer mee mee MEER eRe ee 20 50 
SRelavOne ANC SANG... vcuadulevens ve yeas cincicimncwietie Lote mille mista ence ee Cee ike ean eee 50 100° 
BIUG LOI csc nie's sins’ Sino he Jalcuwaemauibidge veel «Asis mew alate tea eile cde eatin aa oe eet ante 57 157 
ni erresian strato. s..2 5st cecenems hws ndne toes shen dae Conus eae teats tame oie meee 3 160 42 
- Water clear and soft. ne 
oe 
” 





ee A 


















il “co , ety Thick- ne ~ 
Character of strata, | ness. eva 








ome: Enamel 
mie SP . Feet. |° Feet. 
Deseeeecteseeneceso eweeneaee ewe ww ees woe ans cease seer nest nese e@eeeee eereerecaeas 1.5 1,5), 
peecntanseesenenenenseensescer cc tsset eerste tees Ss aes a be With «fone ete 40 41.5 
eee ale ales Suluiaialetatela ots aie cael Sea 10 51. 5 


Ji first water. 
ot water, but did not rise much. | oh 4 
wing water at about 637 feet. Taghe 
m wi ks—The flow was small until the well was cased with 2-inch casing, when it increased to its 
tforce. The well is on top of a gypsum hill, which explains the thinness of the soil. The 


; re is ‘ ufficient to Taise the water 125 feet above the surface. 


; Richfield well No. 2 
[Also reported by Mr. Bratton 






























} Thick- 
_ Character of strata. abs: Depth. 
Se. 


; Feet. | Feet. 


















pits ence ence we eee wermaness seoseerwes we eer eee ce ewmeser seers e ene ese ses owas esteseee l Lj 1 
Maen ene een eee teen ee cnecee wesceee eae aa oes ,, ewe sae rer ass ese eee sees ee es meee een ezors 39 4 40 
lay and sand ...... secee eres oes e wane stone e@eeceesseece eeveecesaase=s se cecenesucees 11 52 

| le ynieadin eae eewerensewweseeees wweenaeneee eecceseeseeeranseeteee em eeee eeunsoaes 19 ‘ a ib , 

im clay * aceercvececs= ewense Fy foes woeoeesee ween ecereenrtruseseeearecesesaaes eeeuane eee ee ° 1 72, 
Picdecd xekeanpopeiccseacea sen Be RCE: GouWs eis amicla tieie'cle scans «eweaciaes ene 130 202 

late. Wid cn sie evasion cecnacedeucsscoewnncsssscesee seesescoseeesee eesoceereosseceeen o- 49 Ff 251’ 
ey eeses eouces weesesesesaeesteoaerseeaesssene enecesenaseeeeae 450 L ; 701 


aantlty of water. ‘ 
lowing water at about 637 feet. ’ 7 
mmarks.—This well is located about 50 feet south of well No. 1, hence the strata are very similar. 


has not yet been cased. 






















\ 


ae NON-FLOWING WELLS. | 


o log of the well at Lexington, Clark County, or the well dgcduinod’s 
iowa County, was given, nor of four out of the five reported frome a 


cunt. 






MEADE COUNTY. 


Hudson well. 
: ; [Reported by Capt. John A. Shaw, on section 1, township 30, range 28.] 





/ ' 


oe is Thick- . 
He Character of strata. mesic Depth. 


4 eS 





By Feet. | Feet. 
eee ee eee had weeweeravere eeewe ree ees enwecesteaeee efter ee @eeweeweeunen eee vie 2 
gana weceoreenrer eoeaaeerve Sotadin ofA eeewwaeee seer ee ee ee eeereee 8 10 

EULESS Sa a Ope ase ae COMO Sp WA eee oS coal ames eese == Sweene 10 20 

Jt ims, \nixed with clay +e yl wean sbecupabwesempegsencsecese ek ene h Ree Sar BF om 30 50 
sandy clay Rig ales 2 SRS Si. eid aot 5 aie nie @ 4 Pell) Sale ON RA ey 4 pe hat Sierg s et ET Coa 8 58h). 
11 cor pf formations beeen Jaseeaen eee ies: fae GAH Clee Se ate cca ernie RAE VEO BE AT wield We hi hae 73 
Ee ean Be) Me reams ee Nails kia’ s vip 9's 30 103. 
10.5 113.5: 


eee rename ae 





1234 foot in a Rishuster to a depth of 73 feet. Ma ae a gm 
; eat Tose # teat. Bored 2-inch pole from this point. at Oh taney af 
iter. ; a teperiiite 

, ro Was a fine flow of wateateotn, the second sheet fiom white quartz gravel which ae 


ee Watery; Re yn ere: rise of water, 81.5 feet. , Shara foley eats i 


















% 


nih 


i 


4 


IAN WELL 





















Pr aS Ln "BORD COUNTE: een Bae 
OR any t 5A Mueller well. ire 


_ f£On section 26, township 29, range 26; reported by Frederick Mueller.) _ 


’ 
y 


Character of strata. 








A +} PERO ONUVIAL SOM. riveyerk hous bacco di pres cca cce beer iglewetace Comte: nee tena 
} sah Pd MONO W- CLAY ip swe gre sand ane bale cak veSasua werner eee ces seen ae 
MHA Miso ved San. Bonin Cogue su eke eee Heian Slele cewia/n atone wots open ur tictaw opine eae cee atte 


pers blue mud, .-.- 1... swans aieiwwek me ccule cae o-- 








Per Ft or RANT). dus coat eae ole ae phd cho cconco deduces Lila ee, eee 
; Ba ew * First water; rose 77 feet. 
ME ah re te t Artesian flow rose to 15 inches of surface. 


GRAY COUNTY. 


2 SO | Well of J. W. White. 


~ ae 


Character of strata. — 

















us (Bight soil. +): 22... SOP IP Ee ie npr ce sew res dts oi Ga Baas deco en aaa 


is PUB MVOUOW: CLAY! Daa clea ons oes < ceca denben Penn «peed eeareeens cts Rescate... Saaweae 
Cw a aagit potters’ clay:...4-<<..-.-- fence cand ai nplsk's oe pha a hehe ome see eee 
Ress ‘Sandstone .....-.-.. wenn danse e mem acatinncecaeees 2 seat eam e ana anion ob Gate ale’ 


rea fe RUE UE DOGLETS\ CLAY, -c ded cine enUcc cesta ce Pinta <(ae © oe Se ete ete Spi OEMS Ty AMR Ser? 
sty i Zine: sand *..5.05.: peat sblote sisnite st aoe Sie sail een ae ee Ba eS a Se eon ee wad 


BRE REIOIDY (oc om sew cedaeeke +6 pve nly denda'nisvn ean eti nes bm hetut ole sh emeabe ute teh eee 





* First water; rose 4 feet. Bored from here a 2-inch hole. 
ek BEES ee tSecond water at No. 7; a permanent rise of 30 feet. 
0 NA Se NR Dug 33 feet in diameter to a depth of 170 feet. 


isp el, SEWARD COUNTY. 
Pay AN Railroad well at Liberal. 


as [Log received from Hon. M. A. Low.]} 





egy Character of strata. 








KM Hard clay ......-- PPT ESS TAY Le ee pea! 
, Sand soc... Rie niplnlenepnee Se pnvin 5 wen whawinte eine t's anica hak faa sate 
' Soft sandstone. -... Paes ase 1 Abeer vipa ee b dp Sen re GO ig see 


PUTER Alama  eicie a ccio wy ES (oe SES is = liaise naa im awa Sinipieneteh es Sie 


_ Soft sandstone.....-..-......- mae Mie Sg ST eR Mg ey 

“f RAOLY CLOVICE 1. 002-25. 0- Cqekn nen ee te eee 
Day a ; Sandstone er) ed ee a ae 
ve CAI WY WO AE PU i. Ok Yo. wd oa daca pate nigwd on cue cute ; 
M Sn Hard drift sandstone ..../..-.....2..... 2 inne han nes oan apielpwtn a dnn's'onMeuebingcatlecatsde 
(es + Coarse sand, gravel, and quicksand ......... ER 
Sand and drift sandstone ..--- «50 cape wh Sy dnahioe's a = aehoyinn¥ a Sigs ep alee eit Recetas ek 

~ Coarse sand and RTAVOL he sch poy te can Choad ka veer non tddew ohvae SRE AC aN RL AE Ia 


5 dd i ee ee 


eel 


bt ee 





poy | Remarks.—W ater rises within 125 feet of surface, and the well will furnish 75,000 gallon : 
~ per twenty-four hours. The coarse sand, gravel, and quicksand at Nos. 11 and 18 are full o: 
x , he : , im AS erect "ee Sed aa 
bie. x ’ ie yy wae, ‘ , ~ "4 : _ ww Pe atthe, ¥ : ie "A My 


5. . va Salli Sy + AY eo haw ue Bye 2 
, ’ : 
; ‘ ve ai Pe LT avi , oS sue c hy eh eae i 
Le are A ri as wily Ms yp we on) As © 4 er ‘ ok Wie Bb idee er 















nm a ee Ln 
Thick- 
Character of strata. aes Depth. 
2 all RSE SECS aloe 

Feet. Feet. 
id auld & wWikicw @ Rone oe RMR G vS tag waded eG! ccs or ew 4 4 
Pee ede Sonininiw'o,9 a, WVolereint tp, U oe AE hd Seat PERO Saino et ae, Geadewen: date ska 53 57, 
BeR SPO Finpine oop <snp an tna sinawep sd a atthOes da sicin's aah 4 ancwarceeceehe oink ss 18 15 
Mey on BAT n Ma n= Sones Seale swim aw now mm memnibisien space cad dabiesscncbuec ued .. 30 105 
SE pea ame nS we 5 nial a dp 6 a'n'a ik dnb aw au tele isige alee Wiacac uh seenencyelonccacchiccn. 20 125 

EN is GUFa stoke aa Bara abnate shen teeta We x alte ise s tO wn Sw s ou Se on 4 129 
Wasate dha a fie ja dle Sh alas ein ln Siam aimim aivla a Waiiein elaine e'slellewane veces ee veda te &, 3 i 

BMA POs eso es acidy va gain ent auido ca DRG AR Mees neste bwilenwbcee cen, ooue cule 7 
ERENT ERT Ce SIS ARS 1 173 
EERE bile 6 oe bs oes eh ns hee acacdemadeaes odiellecccuscccs Rit aad tens 6 179 
oS. oc oo os ae eons gal wade cbuned RIO ES ae ha il eR 1 180 
IPR tei: Cie th ay meme en aN r ss exe 12 192 
eepMC s imenin ts <)0)ble = = © cee dm we Srulncis iwie Smimbin mason tones gaeldtad stew cac woes... 1 193 

REPENS Hen Sa arin wie Toa Aen twine ane Pad awe W aoc uidusdile dance colic. f odes 9 202 


(a a Ee? eee ae 
_ *Struck first water. +A stronger flow of water. {Third flow of water. § Fourth flow of water, 


mee Remarks.—Mr. Beauchamp gives the flow of this well as 15 gallons per minute, stating that the well 
is cased to a point 12 feet above first water, and that the water runs from the top of the casing into the 
et ug portion of the well. 

Ge J 


- 


GRANT COUNTY. 


Well of J. J. Rosson. 

















L [On section 20, township 29, range 36; described by E. H. Grosclund. | 
'Thick- 

Character of strata. ness, | Depth. 

Phi inh) Feet. | Feet. 
i sandy loam ........... Mame nea nee Ons ees va swt R es mn b ree cdaiacu side veanecdeeuceurtvl cds 10 10 
SERS EES SS PR ae 10 20 
mee Bllow jOInt Clay*.-.....--.....5.-0.---5-)% oe ae ee om Main Salad SE wiv ao a Ld sinm me ta 20 40 
> Tough, hard, impervious clay, with some thin scales of rock}......................... 30 70 
Thin layers of sand-rock with sand between ..........2..02220000 sooo eee 8 78 
POET Down asin scnesee Bete San ainin 6 o's Be in oidinw dwew'n od Sloe bea a acs Stic'slscculnevacwclus lth 2 80 

“pied 








i" = Water began coming in at 30 feet, but in very small quantity. 
_~ Dug to a depth of 60 feet. 
‘she boring-bit dropped through a thin layer of rock into water-bearin g quicksand. 





Reo MORTON COUNTY. 
es, 


Sie Mrs. A. J. Little gives the following log of a well belonging to her on 


30 section 15, township 35, range 39. This is in the southeast corner of 
_ Morton County, near the line of the Public Land Strip, now a part of 


Oklahoma: 
























. : Thick- 

. Character of strata. ness, | Depth. 
a ak ie Feet. | Feet 
do ag Me oo dials 2 cin Sine 6 mn. 5 mewn hm pina ohn Pekin dw oenwschddeobecee see ocho. 3 3 
Ek a Pleo Dy 2 oe aa Sp aS 20 23 
Rae bec icc w w'ed 69 «1s 5 bald aeia'g Sm eles Wa Nee eos ou od sated ec eet EL 3 26 
EES RS a Re ne a LO ee nN / 4 , 30 
IEE Piety tees. Ss 5. lL tite viene ul bs ded taguisn's is oe ce ee Sa 50 80 
_ Coarse sand and gravel..........----. Beats Wlait  Uale en det nine Ba Wee Wmalite «a oguince's 2 82 
IIIT MIME ODDO 202s 5 ooo 5 rec che ween Uae deus 2 cocceoleeeeldee out, | 62 144 
pera y DSGID-POCK ns. k fs, esta Mininteg gh 2e 7a Ciatd ida MEMO ac Ciel eie So sige haere Ut 5 Relay | 2 146 
NT dy Oh ohn 2 an ean gn bn Lede Reba dads Lov clewecccntilcs oct... | 44 199 














. *Small supply of water at 45 feet. 7 At good suppl i‘ of water. 
3 rt Remarks.—This well is noted as having asand-rock bottom and containing an abundant supply of 
good water, but there is no statement as to whether the water rises above the level where found or 
not. Itis distant but 4 miles from the Kilboram well in which the water rises 30 feet, but of which no. 
logis given. — s 
Ot OE es = ie mie? ha 





~ i r “ “ > \ 
F phys Pr A 04 r . 4 5 42 
Pe RE Seat ray Nee Ye er r 2 ‘ 
aha Ppa Cyne 3 EPO aye ay , Jy ae iy oy 












es | Black allavial soi meen caneeene! Bie otic Aare Pay ere wactipedadte retire nns 5 | 
he, pervious yellow Clay -.------------20 +202 -- ne ee ence eres ee teeens Semis tick Ce ev eeraate lt ale 1 ea 
Pete sand nin gravel ....-..------ wee w ee cence cen e eee een ee cones hp eekeg vame as peeemels ny 6 Py ihe 
“Whitish sandstone ...-. FET, Oe Ee ee Ler ee a ee TP he a aR 20 Vike dh 


_. Coarse sand and gravel* .......-- Leben cv sbat e ee nS wen epee da bab Ake hat os see be ninmae bireain 





i! - *Permanent rise of water 4 feet. 


wy 
Remooks. —The owner notes that ‘‘there seems to be a regular flow of water, the same. as ‘Ghe un 
-eurrent in all those streams,” refering to the Arkansas, Cimarron, etc. 


BACA COUNTY, COLO. 
Cee | Well reported by George Rk. Gooch. wen ae 


[On section 19, township 30, range 42.] 















Character of strata. 







































Y Pu esse Black alluvial BOL] ccc c cence cnn e ne ce ccc een cere ew remem recs c eee wew wwe censteneneencscnn i 2 
bs ss: | Vellow clay ...--- 02-0 +--+. 2-2 cee eee c nec ee eree ce cee reece cer sensccrensenecnereccmes Be Ges) 
ty x, "Red and maiite sandstone, with layers of gypsum Des up oda Sivek odie atele wanes Pa 52 1 
Red sandstone ...-...2.-- 22. e-ee eee eeee ete ee eee e ee cece eeen entre tere eee eee nenes ee Ka 10. 
eho . Black slate* ...-..--.. We alte Selig ulate og CaN ec Catalin we've Venere waebeney Lule teh agen ate 50 
Bit BY ) an ' 

‘ Seay cet *Struck a strong flow of water, which rose 119 feet. 

Beh ihn? a ; 
ois Bit : + ake F | 

) Ge A ey i \ 4 : , ° k 

aA et Table of flowing wells. 

ies Cs Tee ean 

ee ata Et EEE 

6% NET. =! veel 

pete | na Flowing 

"de feo Cee aaa District. 4 wells in | flow per 
aa a district. | minute. 
De ay ae a 

s. hear i oe i i 

aig is y if : ; 

Laos f i ’ i 

Nel “e 1 22 eee en ewe eee ee sees sewers eset ewes ees eeesewoseseseenseeaseuE weer ene 90 1 350 
yay SS) Ee ce a Ck Ea RR ANG MRA CT aa . 6 "730 
a oA PoRAsceM pepe sslsmshelhencnennaccncesctvconccrenqieccrssskoelnemet ct ames 3, 450 





Pa The figures in above table are only estimates, and are based ip 
® aa eae very imperfect data at hand. Omitting the Larned well in di 
trict No. 6, the total flow, in above table (of the Coolidge wells), woul 
hes be 330 gallons per Ne, and the average 66 gallons per minute. ie a 


Wate ie * 

ry} Seah al . . Lae ot 
ay ak Cl 
eae _-- SPRINGS. | ‘ae 
a ute aa 


a Me “The facts gathered in this investigation concerning the sprines wp 
ate on - the middle division, though so fragmentary and incomplete in detai wey 
__ «lead me to believe that a thorough study of their location, volume, — na 
Pye - characteristics, and surroundings would prove of great value in thes 
i : ‘lution of the problem how to secure a water supply for irrigation, vc 
to unduly enlarge the scope of the report, however, the following bri 


Ne Hoge carenaheare are appended: Aa district NOne 1 ra largest eon 








‘a ee | a he 44 ‘e A . * : ‘ 4 hy 
[eae s, ah ae ae Were, Sir nl SIF RY big SAA ERE Dy ae yt cing ’ ; 
‘ AeA yan ra She Wa pw) Paves! Ras RR a ih Geb TY MMe INE ke eet byes jf Ee 
UPI eS 1 Mal hed ik Reed Al Jed TN ie Midi ‘ 1 ‘ \ Rt Yyety Wy es 
Veta Wal ek ie) ay hg Ad how be Jip tf } aah ee ; J 
At LaF tae rut eae y (> i 4 
oie vk hy ™“ 
Nar 








Sci ‘ARTESIAN WELLS. < $e 


eribed are reported from Kansas, one of the most remarkable, the “Great 
_ Spirit Spring,” in Mitchell County, being of unknown depth, the water 

- from this and neighboring springs, and many wells in the vicinity, is unfit 
_ for irrigation, being strongly impregnated with salt and other mineral 

- water. “Manysprings ” arereported from the counties of Antelope. Frank. = 
lin, and Garfield (north of the Loup River), in Nebraska, from Barber, a 
_ Cowley, Dickinson, Geary, Harper, Kingman, Mitcheil, Osborne, Pratt, 
and Smith Counties, in Kansas, and from portions of the Indian Terri- 
_ tory. “A few springs” and “small springs” are reported from numer- - 
ous other localities in the district, In the Niobrara district, corre- 

. Ne spondents in Brown and Cherry Counties report many springs, and the 
»- same is true of Sheridan County and Sioux, where some of the springs © 
hen are described as very large, and in the last-named county they are re- 
ported as utilized for purposes of irrigation. This is the only local- 
__ ity in which this use of the flow from Springs is reported, though many 
__ large springs are suggested as available for irrigation. A most nota-. 
ble locality for springs is situated in the western part of the Platte dis- _ 
_. trict, centering in Cheyenne County and extending over a large partof — 
Be) it ; . ‘ 
___ the surrounding counties of Scott?s Bluff, Banner, Kimball, and Deuel, — 
4 
4, 
ii 










ia and probably further eastward. From Mr. L. B. Carey and Mr. Laf. 
'.  ferty, at Sidney, Nebraska, descriptions and locations of over thirty 
large springs were obtained, the discharge of which would, if conserved 
and utilized, irrigate large tracts of land. Mr. Lafferty, who is a sur- 
____veyor of many years’ personal acquaintance with that region, and a man 
of superior intelligence, states that “the waters of these Springs all ° 
come forth through fissures in a white, underlying rock, where up- 
___heavals have occurred.” He gives one instance where a large spring ~ 
- it immediately flows; and another where a very large volume of water 
- __is forced upward through a long fissure in the bed of a Stream, making 
a plainly visibie “ridge” in the water. 
In the Republican district correspondents report many Springs in 
‘Harlan County, Nebr.; in Phillips, Washington, and Yuma Counties, . 
> Colo.; Cheyenne, Rawlins, Decatur, Norton, Phillips, Rooks, Graham, 
and Sheridan Counties, Kans., with a few in Thomas County. That. 


nt 


_ gushes forth at a point some 500 feet higher than the river, into which 


‘many springs would be found in this region might be expected from the 
- __ Configuration of ‘the surface, and this inference is borne out by a num- 
'__- ber of correspondents who state that they are “innumerable.” They 
esi are also described as “ fine,” one Spring in Sheridan County furnishing 


sufficient water to run a saw-mill. 
nhibe The Smoky Hill district shows similar conditions, and one would 
logically expect to find many fine Springs, especially in the eastern 
ad part. Correspondents from that portion of the district, however, make ° 
but passing allusions to springs, while Wallace and Logan Counties 
seem to abound in large and valuable ones. 
The same zone of springs is found extending downward across the 
-_—s eastern portion of the Arkansas, Cimarron, and North Canadian districts. 
In the first of these small springs are found in the northern part of 
Wichita and Scott Counties, becoming more frequent, larger, and more 
‘important in Lane, Ness, and Rush. In the next tier of counties no true 
__- springs are found in Finney County or west of it, while Garfield and 
- Hodgeman abound with large ones, which constantly send forth big 
_ Streams of water. They are probably not less numerous but smaller in’ 
size in Western Pawnee and North Ford Counties ; they disappear 
'-_wholly in the immediate river valley in Gray, Ford, and Edwards 
Counties, to appear again lower down in South Kiowa, Clark, and 
ay, 9 S. Ex.22——11 | 
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-- . Comanche Countie } | lian Terri 
tory... Many springs are also found along the North Canadian River. 
| Thus it is seen that an-almost continuous zone of springs stretches 
- like the half of an Indian’s bow, from the west line of Nebraska, curv- 
ing downward through the Platte country, across the Republican and _ 
Smoky Hill districts, and through the eastern portion of the others. — 
Inclosed within this are may be found a number of deep pools, often 
spoken of as springs and sometimes as natural wells. The water does 
not flow from these—at least there is no surface stream, but they fur- 
nish unlimited supplies of water. One such is noted in Greeley County, — 
another in Kearney, another in Seward, and others of the same sortare 
scattered over this region. One such pool south of the Arkansas River _ 
_. near the line between Kearney and Hamilton Counties is of greatdepth. 
Local report (which I have not yet been able to locate or verify) has it 


, 


Apu 


s, eastern Meade, and on down in the In 


that a sounding of 400 feet failed to “touch bottom.” Othersare known ~ 
to be of great depth. Atleast three of these pools have been formed oye 
within the past ten years by a sudden caving in of the surface of the 
ground, disclosing a deep body of water where there was, before, dry 
prairie or sand hills. Onesuch phenomenon is reported by the Syracuse, 
Hamilton County (Kans.), Sentinel as occurring within the current year. 
- At a few places along the Arkansas River chance overflows have © 
scooped out small hollows below the level of the underflow waters and — 
constant streams flow from these, commonly but erroneously called — 
springs. On the western border of this region, in Baca County, Colo- — 
rado, appears another area of large and fine springs which probably ex- — 
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tends southward to a considerable distance. | 
COST OF WELLS. 
: q NS fy G2) 5) 
[Norr.—The full name and address of each of the parties mentioned in these tables will be found else ~ 
eK. tek where in this report. ] pe 
5 ; ait 
“eteels Owner or place. | Diameter. Depth. p megan Remarks. 
KANSAS. 
ae Feet. vA 
aye, CREO, 6) a ee Lexington -2 0... .: |... eae en 314 $1. 00 
: Decatur |...-.-- Oberlin .2¢peees08> 2inches. . 1, 000 1. 00 , 
«1 te hae aes Rae Ci Le Ae ap ec piah 2 inches. . 154 1,123; Including casing. 
3 Jee Leek See BONG, tiene <u le cmb. ke biew 1200: 12 vg cup Oe Total cost $800. 
BOTA Gs ec ae 0'= = Weisensee........ wnebiaty te 264 .75 | Including casing. 
Sa as il LL ee ea Conbaivy. 22a <2 6 inches. . 262 ako 
Ney RMR i wcll d os BOWAW: pesevisreess| eeressemee 290 3. 00 
att Ellsworth ..... Voigtlander .--.--.. 2inches.. 154 1.25 : 
Binney: 22222 Garden City .----- 10 & 6 ins. G02 US rete es Total cost $5,000. 
: S06: Pee Adams.at es s08 225 2inches.. 100 1. 00 Regn te 
OC i) Ne age Al Mapellap sega .t tnt ares Oh TOF aes akan Total cost $35. i i: 
4 Gray ....--+--- SAyTA hs pinasee naw beues dae: 219 -75 | For first 100 feet; $1 for bal. - 
ae: ; ance. . Wie Tue 
Wi WOyh =~ oe AY DITO feu cane bas > 3 3% feet --.- 183 1.50 | Last 13 feet drilled $1.25 per — 
Pas foot. Mi 
Grant. .-..- ----| Rosson ...-..--.-.|.---+--2.-- 85 }iswepen-ine Dug 60 feet bored 25 feets total 
: cost $55. eh ed 
Greeley..-.---- Ordinary Wells..-.|.-.----.--.1 100 to 200 . 50 
- Hamilton ...... Peck Water W’k’s.|........-.. BOO Siwnsye-oee Total cost $900. 
DO pe. Le ove POCK (oo. ene cnin| soem e sith s DORE oo. ns we Do. ¢ 
DID eeu they se! aN OAD co vewerssaneu|iencare vets 226 1,00 
MAIO? wis aia s- DOrd Ors: F208 o's cele sse ean 265 1.50 
ea me AIO ee af HOOOMOAD se oe opp oss aa pe eee 355 1. 00 
Harvey s...---+ Company ..... 5$ inches. 130 2.00 
uae GOV y akve oto = - BOs warn Hous 73 inches. 130 2. 60 
Eh Haskell si. oo. erate Ee italia bleh hak so ee a M BOOM ere ees Lie Total cost $5,000. 
* OGRLNOVL De ue clit vOD'S- ceerer eens 6 inches.. 97 . 65 
yA" bs Spee AA Parte PIRES idk pean ne oe [aeons ean LBD: | ge ae oey Cost $300—dug. 
WGe cod Of inte PRCKSI We) 252 2s se| sete oseames a 140 | .40to.60 |. © i 
: 5) ‘irst 100 - 40 
| Lane UI tp alee PORNO Vit dnicla isons 6inches.. Second 100 "50 
_ Lincoln........ Bartelsen...-.---..]-- 2: AO kas 252 50 
OSS Gey Rodgers & Sniffin.|........... 725 1. 60. 
« her ; i . , 
| 7 sf iS »' 















First 100 
Second 100 
Third 100 
Fourth 100 
12 inches. 84 
34 feet...) 1134 









Total depth 408 fect. (it 




















For all dep ths. 
Last 40 fost bored, 2-inch bore. | 
| _ Total cost of well $200. Ni gas 

Total cost $15. ries 
Ee oe Le a ae cost $12. 


oD Se SAA eo 6 fh eee ot OS Nes ate me ad bee 


0. 
OR a oe -+--------| Total cost $8.35. " 
Bhar cas : ---=-.---.| Total cost $10.40. gue. 
einierocacert, piaie'le cts} ‘ -+-+------.| Total cost $25. gs 
Peds atl oak. ; -e++-----.| $8 per day. eer 
: sedate Sashes v . The first flowing well. 




















5 00h "Wn Svat Dame A oa ---.------| Total cost $44 at $7 per day. hs 
else eicieic + le a's: do i Including casing. yar 
Veer arden Do he the day ; total cost, zs be oe 
Ae se OF Total cost $1,020, Br aaii 3" 
Throughout. Bis eR age 







Throughout. Cost including — 
casing, $950. ioe i 
All the way. ‘Well not cased. 
Total cost given at wer ie 






eee Nor Wet eee: 700 





In dirt, and $1 in rock. 






sides oe Le Total cost $1,000. . hao 


























O--~ Whole cost $5,000. y 
ODS.......- . First 100; $1.50 second 106; seek 
FN as . $2 third 100, and $2.50 per ae 

Pane wat : foot for fourth 100. Pigg 
th inches. 17 ahaa 
oe: loge papches.- roe + eee ewen an Total cost $250. , a ris 1 

i 4by 4 feet. ; 211 

POMS AT Onis 4st ; ht bape a Total depth 850 feet. Hee 
ites 45) | Coal Company....|.........-. 1, 003 Total cost $3,800. bs igen 


Gisine nae ao Salt Company -)..|0.5..2.02. ; 916 
es Budd ...... ae At ede 6 inches... 235 
f Burroughs........ 7inches,.| 200 











For first 100 feet; $0.75 fox ; a 
second 100 feet. Seroant |, 
.25 | For first 50 feet, and 10 banite PRR Rata? * 
per foot additional on each : 

additional 50 feet. 






/ 
sowmoecawee) Bilis caceeesccweureleunsnenceuve 


ee 


ht ed kg inch; $0.60 for four: SS 
Be | inc a 
so poyat SOU Sala bioneds 1,03 | Average cost of drilling. 


i, : 
































. 1.00 | For tirst 100 feet; $1.50 for 
Fore ..............| 6 inches.. 94 second 100 foot. ies ‘ 
we, ae 1.00 | For first 100 feet; Ole 
: : Carlson ae eam ole) whem 6 inches. E 164 \ all shove Ly ee A ; ie 
. 1.00 | For first 100 feet ; Or & 
cairn Mapes .........---| 6 inches. . 142 above 100 feet. 2, 
A fae H Oe Pe Sg LEU ON HR / ITE Al ot ta aire Work $100 ; tubing, $55; total. Fite? 
ie it Wil ‘ $155. ; 
“PRE ire Bn aa in .. 1, 025 2.50 | Total cost $3,400. igh ighes*¢aan 
180 |......---.| Total cost, $300. ene 
51 . 20 















ee Fos ce ieee 8 tea P0136} 40225 ; 
Chadwick ........ 2 inches. . ~ 106 1. 50 Y 
MP MBGPGts tie 00 esol ese dois 3t. ae? 330 1,50 
Wright er - th 4 307 weewenean é Total cost, $152, - : 
Raise it Senet ka : 47 -50 | Total cost, $47." 


Net) BOT) deadenas dnl Total cost, $400, 
¢ Oks kit 895 esha aed Total cost, $400, ‘ 
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region is sufficient to make agriculture a success if all the moisture _ 


/ 
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. irrigation is the one thing needful to supplement it and make success. sin 


number the buffalo, the antelope, the coyotes, and prairie dogs which 
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COST OF WELLS—Continned, 
acer | Owner or place. |Diameter.} Depth. tei oiay , 
NEBRASKA—con- 
tinued. f 
Feet. n 
HO So siwe. SIBIGN Vatu wdeseteeel cvie ot! pet OD Wate was thins Total cost, $66. 25, 
DO Macaw leis FOLGE Mideast oes eekakee 125 $1. 00 
PGE ME See! MOES tl, J-nWudich sel acLie et saek 79 «75 
HIG Rae ee eke Calkingianpame 2 ce | yep ues OO Ne erren be ok Total cost, $25, $ na 
POOL Nes seeets.1/ DOLE 20s dee ort 5 inches. . 375 1.00 | Without reckoning cost of — 
tubing. Pe ere oe 
DOT Sone =e: Fenwick.......... 4inches.. 227 1.25 | Including casing and tubing. = 
C2 RR CORRES Catan a Oe ASN 23’ inches. GOS Waswen saat Total cost, $1,350. eT ae 
WO om ek Lytle Bros:....... 2inches..| — 420 lien d's 5, cle Total cost, $310. OS aie ie aaa 
MIME rd ELL Ean orev Shite s aes seunecbanee 211 1,50 ; i eae 
Platte ......... BAKEMoce a cee ek culeaueemeeeee 200 1. 00 Bee ay rect 
Sherman....... JAKOD ..cevspesy ns 12 inches. 130 25 ve to 100 feet; $1.50 over 100 © - ‘Shit 
‘eet. ‘ ; RB ARE: ahh ries 
Wayne ........ Wadsworth....... 2inches.. 286 1.00 ; 1 hee PO cS 
c ‘ Wn Tig LO coaseen one 
‘ COLORADO. ake 
Arapahoe...... PTRINOR ET Se tee oe to labie ci Cl taoe Ae at a So Total cost, $50. 7 4 A 
BO ee (7OOCE OLS o aL. ales whe ebe ear 150 Fee ee wea Total cost, $75. . Do RR a eee 
Cheyenne...... KGHOSE -Lecpiatens| ante seuins es 250 Toc Wete seu Total cost, $125. CPN! abet \ Ais 
MRO Se eg Kit Carson........ Litesen ate aur 1 (600 1s ceshe lees Total cost, $5,000. BRR EA) 
cS a eer Cheyenne Wells..|.-......-... LStTO Wsencme dene ‘Total cost, $10,000. emer scapay ©) 
Kiowa....-.... Sheridan Lake....| 6inches-. L280 Ne ele Total cost, $4,000. CE ae 
10S: Fe ena Wilmuttew pa 3.2 Wena oss B00 Hie sivee ues Total cost, $7,000. atl a Rae 
NEDO ccs: Towners(. oii... 5 inches. - 367 1. 00 ie otk 
Ofer0.55.3.%.—-- Van Hartingan ...| 6 inches... 7 I. 25 vie Ss A es 
PMN Pa is aoe SS Burdetteenctwotecs |S cdclastac ey: 80 . 25 . eee Ui 
‘Prowers ....--- PAOQHINT Osa wal hewiale Lifes 150 1. 00 FA <i 
Doves... -1|/ eso Ranche.<./...}..-. 4-2. 309 1. 50 Ween fe ! 
‘Yuma..:.. Ean Gréenlee.......... 6 inches... 1938 - 50 | Total cost, $160. Cig oe Re ieee 
Be Phe sec» SCORE Dun pnt scl akiale eeldi atthe 202 Het eye walan Total cost, $150. aie me fe 9) 
: ant ge ; 
CONCLUSION. mee. 
‘That the “Great Plains Region,” stretching westward from the 97th 
meridian to the foot-hills of the Rocky Mountains, including western.” 
Nebraska and Kansas and eastern Colorado, is possessed of beauti- 
ful surface, soil of great depth and richness, and exceptionally fine 






















climate has long been apparent. For years considered a desert, then 
a vast free range for herds of cattle, it has now very largely passed 
into the ownership of settlers who have tried, and are trying in good 


faith, to make homes upon it. The average precipitation over the — 





could be properly distributed and utilized. As it can not be done, — 


certain. It has heretofore been estimated that about 25 per cent.ofthe = 
arable lands of this whole region might eventually be irrigated, andI 
am not unconscious that in stating that, the whole region may and 
‘Should eventually be reclaimed I shall probably evoke very severe _ 
criticism, perhaps ridicule. “It is written,” nevertheless, and I am 
more than willing to abide by it, fully confident that the convincing 
logic of demonstrated facts will eventually justify it. I donot mean — 
by this that every single acre will be irrigated each season. Large 
quantities of land in each of the most populous States are not under a 
the plow year by year. But Ido mean that over this wide expanse of | 


rich and beautiful country a reliable system of agriculture may be | 


established which will sustain a dense farming and manufacturing | 
population, that the flocks and herds of domestic animals will far out- — 


they replace, that a hundred blades of grass will grow where one grew — 
before and millions of trees on soil which never had known the shade 
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ugh. It will be a work of: time, much more time than ought to 


system and beginning right and early will accomplish results within 
_ are the difficulties to be mastered many others will inevitably suecumh, — 


- preconceived ideas and alleged scientific or other theories, will reap a 
rich reward. In the solution of the problem of irrigation for the mid-— 
_ die division, artesian wells will be a small factor; springs, both for the — 
_ water they supply and for what they indicate, will be of much value, 
_ The storage and conservation of storm and other waters by damming . 
draws and ravines, for which this division offers great and valuable 
facilities, will be of very great importance, but more than equal to ail 
ae other means combined will be the utilization of the vast stores of sheet 
___ water which underlie the plains. 
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be consumed in the process of change, and nothing but intelligent i 
any reasonable time. Many settlers have given up the fight, and such 


_ Those who persist and will make intelligent use of facts, regardless of ee gi 


ty 


4 _* 8 


pea Incidental to the artesian wells’ investigation, and without expense to 









_ the Government, I have accumulated many valuable facts regarding © 
_ the underflow waters in addition to what had been learned by previous 
_ personal investigation. These will gladly be placed at the disposal of 
_ the special agent in charge at any time. 
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AND WITHOUT IRRIGATION. 
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Ae 


__. ~-What is the value of farm land in your vicinity ? 
a _ What would be the value of the land if it were provided with means for irrigation? 


received from the subhumid area are given separately from those of 


___ the other districts, which are tabulated together. This shows the esti- . Mi 


mated increment of value added by irrigation to lands which are re- 


garded _ as at least fair farming lands without it, and also the estimated 
ot increase in the average value of lands grading from subhumid to arid. 
As will be noted, many of the estimates are dual; accordingly columns 
sof averages are given, and also a column Showing the percentage of 
aon increase in value—these supplied by theagent. The estimates of value, . 








____ are the figures given by the correspondents named, 


ee __ In tabulating the figures given in answer to these queries, the replies _ 


| TABLES OF COMPARATIVE AVERAGH VALUES OF AGRIOULTURAL LANDS WITH 
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4 Among the queries in the artesian wells inquiry blanks were the fol. ‘ ae 
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Even in the same or aameere localities! the wide! range in values 
| lands similar in character and surrounding, as given in the above | 
bles, is notable, but characteristic. Ask the same questions at on 
time of any ten men in a given locality, and the answers will show as 
wide variation; their estimates being largely affected by individual E 
temperament and surrounding conditions. The averages, therefore, — : 
may be taken as a fair estimate of the value of the lands under consid- 
eration. The first table shows.that, according to the opinions of the eh 3 
people concerned, while their land averages well for agricultural pur- 
poses, it would be nearly trebled in value if provided with the means — 
of irrigation, while the average of the lands of the semi-arid districts 
(the eastern part of which is just as good as the adjacent land classed © 
as subhumid), according to the estimates of the people themselves, 
would be rendered worth six and one-half times as much as now if an | wy 
adequate water supply for irrigation could be had. | ee 

It very soon became apparent, however, that while the replies to the 
question as to the present value of land were undoubtedly based. nei 
actual knowledge of facts, a very large majority of those giving an 
estimate of what the same land would be worth under irrigation were 
without any personal knowledge of the value of irrigation, hence their — oe 
estimates were only mere guesses. The instance has already been men- — 
tioned of the man whose land is worth but $5 per acre by his own esti- 
mate, yet who states that irrigation wonld not. increase its value; and — 
a glance at the columns of both tables will show many estimates of — ah 
irrigated lands at $25 per acre and under. As an estimate—being in the ~ y Np 
nature of expert testimony—can only be of value when based upon = 
actual knowledge and personal experience, letters were addressed to a 
_ number of gentlemen in Kansas, Colorado, and California, whose prace 

tical experience in the cultivation of land under irrigation enables them — 
to judge of its actual value and whose character and standing insures © 
conservative and reliable estimates. Of each the capac? question 
was asked : 7 

_ What is, or will be, the actual value of good agricultural land in your region when , 
assured an adequate and permanent supply of water for irrigation ? that is, npon, what 
sum per acre will such land net legal interest if properly cnltivated ? MAS ae 

_ Replies to this question were received from sixteen persons, and the * 
same are given herewith, some contenting themselves with giving — 
simply the estimate of value, while others made more extended Tepes ie 
They will be found of interest and value. 

C. H. Longstreth, of Lakin, Kearney County, Kans., has been engaged 
in farming by irrigation for the past eight years. He was for some years — 
employed by the Atchison , lopeka, and Santa Fé Railway Company as — 
forester for that corporation, and is a practical and conservative man. __ 
His reply is: ‘It is worth 100 per acre. ‘Properly cultivated’ means 
a great deal. With irrigation assured I expect to make my farm far 
exceed the value of $100 | per acre, if I live.’” 

Capt. John Ballinger, Deerfield, Kearney County, who has had 1 sev: 
eral years’ experience in growing crops by irrigation, says: ‘Such land — y 
is worth $50 per acre. I have 75 acres that will pay 12 per cent. on a _ 
valuation of $50 or $60 per acre this year, besides all expenses of i inriga- : 
tion and cultivation.” aa 

J. V. Carter, Garden City, Finney County, has resided there for a * 2 
number of years, and says: “Such land is worth $50 per acre. For | 
gardening purposes, in small tracts, it is worth much more.” 

Squire Worrell, of Garden Oity, who had large experience in into 
tion in California, was one of the first to practice it in the State of oo WH, 
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ere; if in general crops, $50 per acre.” 


near Garden City. He took an active part in the construction of irrigat- 
ing canals and is as conservative as he is successful. In answer to the 
_ first part of the question he Says: “Wifty dollars per acre.” 

_ W.H. Fant, of Garden City, says: “In my candid judgment it will 


60 acres 2 miles north of Garden City, and from past experience I 
es am thoroughly convinced that, with a constant supply of water, I can 
_ make $25 to $30 per acre clear of all expenses on the raising of the 


yields an average of 30 to 40 bushels of wheat per acre.” 


figures given is, that only those who have been long engaged in farming 
_ by irrigation and those who have the courage to base their estimates 
of value upon unquestioned results place the value of irrigated land as 
high as it deserves. Rarely does the party estimatin g¢ the value of such 
- land give due consideration to the important fact that it renders a good 
+ ¢rop certain each year.’ The removal of the element of uncertainty, so 







a matter of no small importance. When the industrious agriculturist 
_ ¢an count with certainty upon a return for his labor, he is in a fair way 


__ to become “an independent farmer,” if he was not so before. Then the 
_ difference of value between irrigated and non-irrigated lands is so reat, 
ee Git s | Ss 


that the fear of being dubbed a “‘ boomer” or accused of being “wild” | 


often prevents a free expression of opinion by those whose personal ex- 
perience fits them to give a just estimate. Take, for example, the last 
_. four persons named in the last foregoing table, who estimate the value 
_ of irrigated land at $50 per acre. From a personal knowledge of the 
men and their operations the writer is confident that if each was asked 
_ whether the net return from his land last year amounted to but $5 per 
acre, each would state without a moment’s hesitation that it was more 
_ than donble that amount. In the vicinity of Garden City last season, 










* alfalfa seed per acre and had three cuttings of hay-—or two of hay and 
one of “alfalfa straw,” so called—making from 4 to 6 tons per acre 
of excellent feed, in addition to the seed sold. Rev. J. T. Pearce, 


i 








a 


_ for five years in succession, and others have done as well for three years 
_ or more; and similar facts might be given as to other kinds of crops. 
Yet, “back east, where we all came from,” good farming land is worth 
$35 to $60 peracre. This is proven to be good farm land; hence, when 
the question of value is sprung, the reply is: “About $50 per acre.” 
_ Whe farmer may know that he has netted $10, $15, or $25 per acre, or 
eas more, above cost of production, taxes, etc., yet but few will have the 
courage of their knowledge to claim that their land is worth $100, $150, 
-. or $250 per acre. The best results from irrigated lands are obtained 
’ by those who farm small holdings. As Mr. Van Dyke has well stated, 
the man who thoroughly farms ten acres by the help of irrigation is 
~~ sure of a good support for his family. On large bodies of land—specu- 
__ lative farming—the returns are not so large, which is a most fortunate 
i ee tact... | 

Almost any Colorado man who is acquainted with irrigated lands 
_ if interrogated as to their value will unhesitatingly answer off-hand, 


Xe: 


“A hundred dollars an acre.” While believing this the minimum of 
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Meaty. ARTESIAN WELLS eee Prk 1 
writes : “If cultivated either in fruits or alfalfa it is worth $100. 


| James Craig, was one of the first to en gage in farming by irrigation — 


: net 10 per cent. interest on a valuation of $250 peracre. I am farming 
1 


_ alfalfa crop alone. Our land, having a constant supply of water, also — 


_ One thing which will strike the careful observer in studying the 


_ destructive to the farmer’s calculations and peace of mind, is certainly 


of the same locality, has netted over $100 per acre from sweet-potatoes — 


ae - to the writer’s personal knowledge, several persons sold $40 worth of 
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tion as the standard of value for irrigated lands, 
Ss than the smaller average in the tabulated stateme wi 
that the statements heretofore made that irrigation increase: 


Bt boone ductive capacity of land five to fifteen fold is more than corr 


ay by the estimates of value of irrigated lands supplied in the fi 
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tables. The average of estimated values in the subhumid. area 
about $15 per acre, and in the semi-arid districts about $6 per ac 
_ then, we consider that in the subhumid area there are abou 
square miles and in the six semi-arid districts a total of about 100, 
-_- square miles, of land which is justly described by the inhabitants 
__ naturally rich in soil and beautiful as to surface—if only 25 per « 
__. of this area should be brought under irrigation, it would increas 
sum total of the national wealth by the enormous amount of mor 
___ $8,700,000,000. What is of vastly greater importance is the fact 
_ the speedy provision of the means of irrigation signifies the ach 
_ _-ment of comfortable, independent homes, the means of subsistence, ’ 





tod difference between most gratifying success and most lamentable fai 
to thousand of worthy citizens of the United States, Rare ht. 
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‘REPORT 01 OF L. G. CARPENTER, DIVISION FIELD AGENT FOR 
on COLORADO. 


a The region assigned to me as field agent being that portion of Colo- 
an hada from the one hundred and third meridian to the footiills, as also 
Ae that part of New Mexico east of the foot-hills of the Rocky Mountains, 
ra and it includes a territory about which there can be no difference of 
oe opinion regarding the necessity of irrigation and for an additional 
pe “supply of water. 
Me a He ~ The water supply of this region is scanty. The only living streams 
"have their source in the mountains and are fed by the snow-fields of 
ie i aly the high altitudes. Not a tributary flows into the Platte from the right 
on the plains side in Colorado after leaving the mountains, and none 
Bs ab from the plains feed either the Platte or the Arkansas. The streams 
of the plains are streams only after storms, when they may be roaring 
torrents. They disappear as suddenly as they rise, and for the greater 
Oo Sea of the year their visible bed is as dry as the rest of the prairie. 
- The irrigated region is therefore limited to the country near the 
mountains and they are supplied with the mountain streams, and to 
the narrow strips of land extending into the plains along the banks ot 
: the larger streams. But the whole region east of the foot- hills -is as 
aint of raising crops as ‘that at present cultivated. It lacks the 
single element of moisture. The area of this plain in Colorado i is not 
_ far from 30,000,000 acres, of which about 1,620,000 acres, or 5 per cent., 
are ‘ under ditch, ” 4. é., 80 Situated that water can be furnished to the 
land from some existing ditch. | 
nee All of this land is not at present ‘‘under ditch.” In the area under 
ss _ consideration there is probably not over one-half, and the pressing need 
of amore abundant water supply is demanded. This being the case, 
a _the extension which may come from the methods of saving, taught 
by experience—saving in distribution from the streams, in distribution 
i _ from canals, from better practice in irrigating—from. the storage of 
waste water, will not materially affect the status of this vast plain. 
re *. The supply must be from other sources than those which supply the 
iu i present irrigated districts, and consequently the importance of investi- 
ak gation into the resources in the artesian or underground water supply of 
: _ these regions can not be overestimated. 
an The foregoing remarks are intended to apply especially to Colorado; 
C they apply also with but little change to New Mexico. That Territory 
_ does not have the extensive area of unbroken plains that Colorado pos- 
_ sesses. It is broken with numerous mountains scattered through the 
‘Territory. It is, so far as surface appearances, in much greater need of 
Ne _ water than Colorado, and all that may be said with reference to the de- 
‘ ie _ sirability of investigation will there apply with greater force. 
a i _ In this report Colorado and Néw Mexico will each be considered 
tg “ pe ertely | | ve 
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ARTISIAN WRLLS IN COLORADO, ‘ 


The first attompt at finding artesian water within the limits of Oolo. 
Mido seoma to have been made in 1870, at Kit Oarson, in eastern Colo. oo 
rmido, by General W, J. Palmer, then manager of construction for the 
Kansas Pacific Railway, No water was found, The boring was car. mi 
ried to 1,500 feet, | NS aa 

Tn 1874 an attempt was made on the high ground at the old comotery | 
oust OF Denver, ‘The pressure wis not sufficient to bring the water to 
the surface wt that point, and the well was abandoned at 795 feeb, 


. 


ivy 


The first lowing well in the State was struck ab Pueblo, O. 2, Olark, 
who had come from the oil regions of Pennsylvania, was sinking a woll. ge 
in the bottoms, on the south side of the Rio Grande River, at Pueblo, 
and obtained flowing water from a depth of 1,166 feet, January 1, 1880. ay. 
Another well was sunk on the Mesa, wost of Olark’s, in 1880 or L881, 

This onded the attempts until the accidental discovery of water by 
R.A, MeOormick, of Denver, while boring for coal in North Denver, 
March, 1883, ‘The water was characterized by extreme purity, and was 
present in such quantity as to foree him to stop his boring. Oonsid.  — 
erable attention was attracted by this discovery, and soon various en- % 
lerprising citizens of Denver sank wells, all successful. The following  — 
your saw & greater development, and since that time a large number of ‘il 
Wolldrillers have been busy in the Denver basin. Nearly every large 
building and hotel in’ Denver has one, and a large proportion of the 
farmers within a limited distance of the Platte River, | 4 

Tho success of the Denver attompts led the town of Greeley to make an ; 
offort to discover artesian water and starting their well in the fallof 
1883 they struck water, but at a much lower depth than the Denver 
supply. Water comes from 1,160 feet, and is in smaller quantify and 
much more highly mineralized than that of Denver, ra 

The Mlorence wells were found while boring for oil. 

Outside of these limited regions various Attempts have been made to 
secure artesian water, as at Oolorado Springs, Longmont, Loveland, 
and on the plains at Akron, Otis, Oalhan, Kit Garson, Cheyenne Wells, ea 
Las Animas, ote,, but most of them have been unsuccessful as flowing — it 
wells, 


4 


“a 


a) 
SUBDISTRIOTS, im 
Mor the purpose of this investigation we may divide the portion of “y 


the State under consideration trom the foothills to the one hundred and 
third meridian into two main districts, the Arkansas and the Platte, ac- 


cording to the two streams traversing it from west to east. t. a 
The Platte Valley may be subdivided into the Denver Basin, in whieh 
we will include the region from the foothills to Platteville, and the y 
drainage area on each side; the Greeley Basin, including in it the — 
area drained by the Big Thompson and Oache & la Poudre Rivers, to p 
some distance on the Platte below Greeley; and the third subdistries 
the Lower Platte. re 
The Arkansas Valley may likewise be divided into two districts, the yn 


Florence and Pueblo Basins, extending from the foothills to a point . i, 
undetermined below Pueblo, and the Lower Arkansas including the re. ry 
mainder of the valley, The divide between the Platte and the Arkans nee 
sas is extensive enough to be considered as a separate district, as is a 
also the divide south of the Arkansas River, | a 

The San Luis Valley, while perhaps not properly in the area under t Ys 
consideration, is one which has seen such a large development of the 


{ 





DENVER, COLORADO 
ARTESIAN BASIN. 
JULY,1890 
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n water erty for economic uses. that a Moraineration of the. ar- 


investigation combined. 
path reasons for the limits of these districts are in most cases obvious, 
‘ a Bien ver, Greeley, Pueblo, and San Luis Basins are regions of flow- 


elude the area not contained in these basins. 








Name. Region included. 
BTML RETRY ON ciate ution waiale ds vin'to'e oe Platte Valley to Platteville. 
tate sas oe CHOHIO Vis 2 su cutavaer easel. Big Thompson an@ Cache a la Poudre Valleys and 
the Platte from below Platteville to ‘below 
Greeley. 
-| Lower Platte ............:...| Below tke Greeley Basic 
Pueblo and Florence.........| Arkansas Valley to below Pueblo. 
ee ee Lower Arkansas. .-.........- Below Pueblo Basin. 
Bad eyes & ~ » VAGAGGH MUCK Leoss anne ek eae oF 3 Divide between the Arkansas and the Platte. 
Ma ate ae (en ee ote Sale Soo wS scgiceeas ce Divide south of the sesh ea 
ae Mie Pitta te cas Ske to he San Luis Park. 








THE DENVER BASIN. 


ea a pale 


0 “t th of Denver. 


water and by the investigations of the geologist. The accompany- 
ing map shows in outline the principal part of the basin, and the loca- 
A tion, of the individual wells where their location was known Coney 
enough to map. 

‘The basin is rather an elongated oval, following the Platte as an 


2 stle Rock, in 8south. In an east and west direction it extends from 
ee is therefore about 70 miles long and 25 pee wide: 

axis of the basin, the land rises on either side to 100 or more feet 
ithe distance of a mile. Immediately adjacent to the river are bottom- 


lands not mass elevated, and then at a Srpaven elevation usually fol- 


pepiain ave: These lines of elevation aneus the river indicate ap- 
ae the region of flowing wells. | 


she. cause of this state of things is believed to be temporary or local, 
and ‘as the physical conditions for a flow are present, the whole region 
| properly denominated a flowing region. It would have been better 


NN eee 
Ny Petey a ene 





wells of the West would be incomplete without it. This basin 
y includes aS many wells as all of the rest of the area covered = 


‘Subdistrict No. 1 includes but little besides what may properly he oe 
led the Denver Basin. The district will include the Platte River — 
its tributaries from the foot-hills to Platteville, about 35 miles — 


e@ Denver Basin, which includes the greater portion of the above 


xis, extending from near Platteville, in township 3 north, to near 


foot- hills in 69 or 70 west to about 65 or 66 west, at Denver. The — 


000 feet at Sedalia. From Plum Oreek and the Platte River, forming ; 


valley. Wells are now fhe Wes sunk in this region without securing - 
owing water, and wells formerly flowing have ceased to flow. But yi 


sent the flows as they now are, but the impossibility in many — 
0 eae. information fosare g the present condition without ( 
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wells, distinctly separated, and the other three regions are intended oe rae 
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a personal visit to each, which time would not permit, made it necess 
to adopt a plan which would best show the information. = = = 


The most northerly flowing wells are near Brighton, on the south line 


of township 1 north. Their flow is small. Passing south from Brighton, _ 
the wells become frequent in the course of a few miles. In company _ 


with Professor Hay, I drove from Brighton, some 6 miles south. Nearly ; 
every farmer had a well. One near Brighton had a flow of 50 gallons” ee 
- per minute, while one 6 miles further south had only 15 gallons. From 
there on to Denver the flows increase, and some very good ones are ob- Saat 
tained. Denver has many of them. The township in which Littleton ee 
is situated, township 5 south, has seventy. There are but few farther 


south. The most southerly are on West Plum Creek, south of Sedalia, 
which procure water at 206 feet. As we recede from the Platte and 
ascend the flowing wells become fewer. There are a few isolated ones 


ae, 






near Marshall, Canfield, Erie, in the coal fields. egies 
‘habe (ee 
NUMBER OF WELLS. ; Be a 


The location of two hundred and thirty-five wells outside of Denver 
has been ascertained. Most of them are given in the accompanying = 
tables. In Denver it has been necessary to estimate the number. In 
1884 there were about eighty. It is within bounds now to estimate” — 


them to be one hundred. This would make a total of three hundred 
and thirty-five. I Ra 


It is improbable that the list of wells outside of Denver is complete, 
except for some limited localities. Several wells have been reported, 
but with little information, and as they have not been verified in the iy 


little time at hand they are not counted. Das 25 
Vee 

STRATIFICATION OF WELLS. nile 

Me wy 


The strata passed through has uniform characteristics, but is extreme] y ‘4 sh 
variable both in the layers struck and in the thickness of the same Neg 
layers. Rae ail) Aste 

The following is an example of the strata passed through, and is 
taken from the record of the Anderson well, and has been used before _ 

















for the same purpose: . Sige 
ey 
a Tha? a 4 j 
of a 
: Depth below —_. 
Thickness. surface, Seah 
Feet. iy 
A seam of gravel and surface wash. .....-.----++----+---++20+-->- Wat 25th Lek ee 
CUBE oe Vin able nictenp eww se pd sowed ewiagtlen nme genan spear Semaine’ Maal ne 17 
MATIASLONC kok cok cece ns teness pweadslincemes mess cu sheen Rog tinnegtect came¥ «a stnihs 1 
Hard: clay ------ 20-0. --- et eee nee enn ce eee ne cemmme ere cn seness cee Atpeies 94 
Hard sandstone 12.2.2 ----- ee eee ne cee e ee eee renee einen it eae atten 8 
IAW BIBUC ces dco nee tires anctwecseinrbar eas ss egenanectscedsbr ass he bs 54 etnies 22 
Sandstone (first flow) ------- .-. 22-22 ne eee ee eee eee eee ee terete eres st cece: 14 
Hard clay .2- 2-5 cone 02 noe n sec e eee ce cee ce rene meres senwnccccceaiedenessnoscccs 24 
SaNGSCOUS cohen e- --s cope cclenwsmnicacaae oa e CBN Seat FEUER oie cece 2 
Very tough hard clay -.....--------- 2s cee ee teen ce cee en ceene ener c sc eceee 50 
Sandstone (second flow) ..--...-----eeee ee cee e ne eee ee een ee reer est eeeer ens 16 
Hard clay... --- 2-2-2 cena ne nee ene cence nee e bade renee ee ce eeesnonsceecowaccses 30 
Sandstone (third flow) ......--. 220 eee e ence cee ence cence ete e en cenenerecrcens 10 
Blte Clay oo oe ois av ewer nnn ese nsec nec ewe nseseapeereseusscannue cancboendenice? 8 
Sandstone (fourth flow).-...-...-.-------- Ning ce LOL. phil aL es ae ek elone 12 
BOfbrclay icy beddsmeupesssccencerecnaseprarecnipas eee secase pee aey comps senaa os 15 
Dark hard clay. .0.- 02,22. -0 cose conan cee dew acer cena see cececesens ee ebecas oy) AS 
Loose white sandstone (fifth and greatest flow of water),...------++-«--+-- 25 
Total depth of old well.......--..------ ee eee ee nner ee rete teen e ewe cnn enenes 375 
be z cw'Se ‘ : i TAY ie, hi’ 


For comparison the record of the well at the Kansas Pacifte shops is given. 
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a 5 a Strata. a 4 Thickness. eee 
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Hard s neers come wnen streaks Oftlay sack 200 ok na tan tov dedow. Meas StS Wie 
PSO hi?) cancer eage uil ssc oy. geen Sake 7 t soe 
A ard sand rock with streaks of clay 
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Bee aE Clee eh ent Tone sae 4 f ; 
ae Rance at the accompanying well tables will show the extreme — Bs a 
ariability in the water strata. The number, thickness, depth, degree — sah fie 
f porosity, all vary within short distances, so that wells close Marsa a ny 
frequently differ in all these characteristics. - % pot 
__ A few instances will suftice to show this character of variability. ane . 
The Bemis well at Littleton struck three good flows of water within ae a 
at feet, while the well on Littleton Heights, not 500 feet away and at ‘i % eat Me 
the same elevation, struck but one within 800 feet and that was at 458 Pare 


Ae te og Tae ae ROO Ae a he oS OR wahaee hae de ale ash o@uh wo uie cecal 
, 











aren The Burke well strikes seven flows of water within 300 feet, while a 
Feit neighboring well of the Union Pacific finds but three within ya 
_ feet and the Schindelholz well but one within 416 feet. 


: a The following group of six wells, all in the same section, shows the Uh a "i 
si characteristics of the basin : oe 
| Flows (thickness of 
: stratum in parentheses). 
132 SE ee Lh ca bah ag Cabo ta de 125 (5) 250(1) 465.(23) | 
Ta Raat et pide UR at atalite Oo pS eas ara, 95 (10) 300(2) 471 (29) 1 Maa 
I oo yes oS Sd eene aie ceases Joes 18D (10) ©2945 (95) GOO BENIN bes 
oes oe i se 68 (5) 138 (30) 258 (32) 376 405 497 apa 
i SO i ae PE RNS PLWCARMET: “WALID iC 6 
MN ay ced 8 OES uk eel ee ek RS TO am (93). 
N one of the water strata appears in the wells above and the thickness 
of the same stratum when struck varies exceedingly. 
Taking the difference between corresponding strata it becomes evident 
that the strata undulate but not with the surface of the ground. This uf 
is perhaps better shown in the table furnished by Mr. Hine, of the city ( ee ‘ i 5 


engineers’ office, where the depths of the strata are all expressed front eee 








Cs ie se pk 
a level plane. Still there is sometimes a persistence of a given stratum _ Se 
than considerable distances, and some of the flows are more persistent — ee 


than others. Some are purely local and found in only a tew wells Be hea, 
‘Th hrough all of townships land 2 south, along the Platte, a 300-foot ue eee 
flow is found which yaries in the individual wells from 272 to 350, bon peice 
Is ‘ generally within 20 feet of being 300. BP i fl. 
ie Tn Denver, two flows, those called the 375 and 600 feet flows are rec- Bie 

enized. At Littleton there are some four distinct water strata, the ‘a Vig: 
ifferent strata being indicated by the temperature of the water, which ) 
aries from 463 to 65 degrees. The deepest is of course the warmest. 
here is a similar variation in density and porosity of the sand rock 

which the water is obtained whithin short distances. This is more 
commonly shown by the differences of flow and pressure in neighbor- 
in 5 Wells fi from the same Stragom, 
i oy ae goa de. 
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In the early days of the Denver Basin nearly all wells were flowing © 
wells, but with the continued tapping of the strata it became more com- 
mon to secure only pumping wells, even in regions where flowing wells 
had been previously secured. Ng aaa 

About an average tflow was from 5 to 100 gallons per minute in the _ 
immediate vicinity of Denver. In the first few years of the develop-  ~— 
ment of the basin the wells were of small bore, as water was wanted — 
for domestic use only. The supply was often insufficient for hotelor 
manufacturing purposes, and it became common to introduce pumps, 
which by lessening the pressure in neighboring wells caused pumps to — Bic 
become necessary. In consequence the bore of wells has been gradually 
Increased, until now it is frequently 64 inches; afew are 8 and oneor 
two are 10 inches. Te ene: 

In the basin outside of Denver differences in flow are noticed accord- — 
Ing to the locality. Near Brighton,.and for several miles toward Den- 
ver, the flow does not often exceed 1 or 2 gallons per minute. Some6 
or 8 miles above Brighton there are some good flows of 30 to 40 gallons 
per minute, but the best wells seem to have been obtained above Den- 
ver or in its vicinity. ae 

Some of the wells are reported as remaining unchanged in flow,a  __ 
few have increased, but as a general thing the report is that the flow 
has fallen off, sometimes entirely ceased. Many of the later wells, 
especially in Denver, do not strike flowing water at all. Frequently 
the diminution is due to the tapping of the water strata by other wells __ 
in the vicinity, thus opening other outlets, or outlets at a lower level. 

The decrease in flow may be due to several causes: from other wells _ 
piercing the same stratum and lessening the pressure; from filling up = * 
with sand, stopping the flow; from insufficient casing, allowing the 
water to flow into upper strata instead of conducting it to the surface. 

The decrease-in flow from piercing the same stratum is best shown 
by the Charles well of Denver, because that was the first to go through ~ 
_ the 600-foot flow. The pressure was quite constant, ranging from 68 to _ 
71 pounds per square inch, When the Daniels and Fisher well wassunk, _ 

a few blocks away, the pressure decreased to 10 or 15 pounds, and after 
the McClelland well was sunk the flow was entirely lost for about a — 
day, then reappearing with a pressure of about ten pounds. Whenthe 
two latter wells were connected. the pressure in the Charles well again 
increased. Since that time a large number of wells have pierced this 
Stratum in Denver, and so many have resorted to pumping that the 
flow has entirely ceased. Paper 

Mrs. Eckhart’s well, in North Denver, which had been flowing with us 
a pressure of 35 pounds, ceased entirely when the Gurley well struck Get 
the same strata at a lower level. : a 

The Windsor and the Barclay wells are each at the corner of Hight- 
eenth and Laniver streets, separated by the street and a portion of | | 
their respective blocks. The Windsor well was completed August 30, 
1883; the Barclay, August 4, 1884. i 

At different measurements this well had the following discharges:. 
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_ 4 portion of the failure between June 6 to August 5 should be at. ai 
ributed to the seasonal variation. \; pee 
_ The decrease in flow and the entire cessation of most of the wells in 
_ the immediate vicinity of Detiver can be mostly attributed to this © 
_ cause.” So well is this recognized that now flowing wells are not ex-. 
__ bected in this immediate vicinity. 3 Bh) es ae 
But outside the city of Denver there is little reason to think this =, 

_’ ause has been influential in more than a small degree. The wells, 
however, have diminished in most cases, but the cause seems tobe — bk 
_ from the well having filled to some extent with sand or to defective = 
casing, which allows thé waste of the water in the upper porous layers. | 
_ In many cases cleaning has been resorted to, and the flow, ora 
great part of it, has been recovered. Fees 
_ The following are examples where this has been done: LORS 
Sap Mrs. Cook’s well, on Cherry Hill farm flowed 20 gallons per minute when sunk. It | 
- failed so that there was almost no flow. After cleaning it regained one-half its flow. - i, 
The well of R. W. Curtis had a flow of 4} gallons per minute in March, 1888. In 
_ _danuary, 1890, it had decreased to 14 gallons. The well was found to be filed upto 
- the flow at 350 feet. After cleaning out, the flow increased. 4. 4 
The Harrington well had a flow of from 8 to 14 gallons per minnte for three months Hah 

__ after completion, when it faiked. It was then cleaned, and the flow was increased a 
_ to from 4 to 8 gallons. This lasted for several weeks, when it failed. This well 
seems to have been subject to caving. | He ei 
_ The Barclay well, which was sunk in 1884, had a flow of 40 gallons per minute, =) 
_ which had decreased in May, 1886, to 10 gallons. Before cleaning (May 14) meas- — Sipe 
_ urement showed the flow to be 104 gallons per minute. During the operation the OK 
_ flow was measured several times. The progressive increase is noticeable : 1 tate 
_. May 15, the flow had become— age o ae: 
Ser At4-a.m mis 
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+ do fp 
_ Early in July following the well was found to have again filled up 42 feet, and the ie 
Be ex: flow to have decreased to 8 gallons per minute, 


In the above cases it is noticeable that the full flow is not recovered. ee 
_ A part is due to seasonal variation; a part may be due to the reduction 
_ of pressure consequent on the increase in the number of wells. AD 
NY __In the country the cause most influential in bringing loss is probably 
___ poor or insufficient casing. Actuated by motives of economy the com. 
_ mon practice is to case only through the loose material down to’ the... -agry ae 
_ stratified formations, unless the formation below caves so badly’ that.) 34e a 
ene is necessary. The pressure of the lower water strata is almost 
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_ always greater than the upper. The consequence is that the water “9 j 
from below has the opportunity to enter the strata at less pressure.”: jaye 
__ above, or the dry sandstone, and the flow from the well is lost or less- 
vee ened. ‘ 


yt 
Werts.| 


__. Similarly the packing at the junction of the stand-pipe and the first 
bed of clay is often defective. In such a case the water is allowed to — 
fill the upper layers of the soil. The loss in water and in pressure may ae 
be great. The consequences are not confined unfortunately to the one : 
_ well, but to the whole adjacent basin, and the damage may be irre- | 
parable. The fact that such careless work may be done, and the dam- | 
age so great, suggests that in basins of such character it is a matter of i 
ie ‘public importance that each person putting down a well should be re. “fa 










Re 


he ‘quired by law, if necessary, to thoroughly case and pack his well. at 
© Variation with the seasons.—The variation in the flow of wells accord- > 
e ing to the character of the seasons has become a common! y accepted vans 
fact. The upper strata show the effect sooner than the lower, and the | 
__-wells near the mountain quicker feel the effect of a dry season than ays 
those of Denver. ey 
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> Mr. Wwadeworth: of Arvada, a good pueaeren Says: et ae 

Our artesian wells come and go with the seasons. - When the little strewn in Lane eo 
foot-hills are pouring their contents into the loose rocks so as to dry up before reach-_ RX. 

ing the valley, artesian wells in Denver and vicinity work all right; but Pee the Us eo 

“A streams fail in the foot-hills some of the wells cease to flow. fee | ee 


The most careful series of measurements of an individual well thats 
has been obtained is that of Mr. Dwelle on the Barclay well, from 1884 "i . 
to. 1887, and the Windsor well in 1883 and 1884, ae ah 


The Barclay well was completed August 4, 1884, to a depth of 602 ® 
feet. Two flows of water were struck and each was kept separate by. o 
casing. The measurements of Mr. Dwelle, reduced for convenience to. f 


/ gallons per minute, are as follows: 
| 


PP i ge Measurements on the Barclay well, Denver. 










































. hy ‘ 
| Upper | Lower Upper | Lower 7) y ie 
Date. flow per | flow per Date. flow per | flow per a ai 
minute. | minute. minute. | minute. afar 
‘ Gallons. | Gallons. Gallons. Gallons. i thy 
yee, Aug. 4, 1884....- obtain 43 S67) Apri 8 Skt Sole ae 0 12" fo) tae 
i Fa CPE EL DRAG 8 St Pa a 7k SL). May V4.) LS865 asm oslo eee es 0 iy at ‘4 
ith hsi\ DME Oe LASE sooo es (Yate cee 5 - (*) (*) |) May 15,/1886 (4.4. m) 2322.2 So) 2.0 coca 17 * re 
Baer,» PAUN OV.) 1885... esc-sen ce c-- 5 354 || May 15, 1886 (6a. m)_.....--2|.s-aeesces 213 
$08 Cho Ya 27, 1S8B. 0.00) costa ea 0 12-1 MAV 16, 1886. (Bia. tn) 02... So ee | BA 
Hn Feb. 6, 1886¢.--.... PALM.» 3 44 ),\} Jaily Gj 1898 § 02203, skit Oe 0 ae 
He » Feb. 15, hoe Gael ers eee lneip ore dig 9 37 Jane LT, LO8F seo econ Seen whee 0 x a 
va Rabi ad, T8868 54 27 eh 3 Pa: 
ny PAA ET 3 * Both flows, 40 gallons. t Cleaning begun Me Han 
PN a t+ It was found the well had filled 19 feet to this date. nN Well had again filled 42 foot. ip hy 
Rei ~The Windsor well, 530 feet deep, was also under the charge of Mr. ee 
AS . Dwelle and was measured by him as follows: tr 
Bias J nt ae 
Bilgp soo Upper Towee A. Waa 
Bm . Date. flow per | flow per rides Meas 
hart minute. | minute. i og. 2 trae 
! ‘ \ : "e 
Gallons. | Gallons. ease Reo * 
A TARTIAATES GEOL OO ee coe ota tn lohcs «chic hae ata m hin ws Sieteia me ania alee catalan cial mate oie chatelNas eke tel stat aee | tafe ee a 208. Nini sesh 
te Cen RY eT OE LOL TSO0 | tok ule e Sa aae shen clie bccn cthbsdesecosasenns sap papes feutanaas be 107 77 ee pir X ANZ Na 
*- .. “November 14, 1883...... Savini Nn nal ap ciple Weve se leah enue ek UNE Zot Re Ue om 124°) 5) Sahar pie ae 
MAM eh Sth als wah 2 pynsine'n b aia ab mae Gst pov pide s «ip /na Mbp nee ese 6 <a wee Hebe ee Th ae nie ie 67.5 | 2. ha aa 
Pas he MES a LS aT ci ey IC RC CS ee I UC ME UR 8.7 29.8. ts S34 ee 
June 6; 1884 ....-...-.. wee egnn ep cmeaw cwmewel sm melb cul bi: lope lee ule ain 
August 5, after the Barclay well had been struck ..........20+---0+---- 1.8 13.3 |. .otien SCC nae 
_ February 15, 1886, to April 6, the well was deepened. It is now pumped. / sk ay 
a i ge 4 
! The fluctuation in the flow is foticeable; and especially the increase — 
in February, 1886, in the Barclay well. aN 
; wi e 
Mr. Dwelle, in reply to a letter, says: te 
SAM 
I ascribe the fluctuations to two causes, viz, the cleansing of the wells by remov- 
ing the sand and_ pulverized clay which had got into them, presumably with the 
ye water, and to the difference in the ‘quantity of water which was being delivered to the Ki dh 
uplifted strata which convey the artesian supply. af 5g 
It will be noticed in the cases of the sudden changes of amount of flow that the vee 
i ts least quantity flowing was in the late fall or early winter, as arule, when there was 


* ¥, 4 
the least amount of snow melting and the least quantity of water in the streams; Sie 


while the greater flow in connection with these sudden changes was in the early’. ins 
spring following, when the snow was rapidly melting and the streams were full | of rat 


water. TOME Wik ie 
In case of the sudden change noted in February, 1886, I made a mental note at the - f pos. 
time, as I remember, that the latter part of January of ae year and whe Gree ae 
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- Nearly all the wells seem to form a cavity or small reservoir at these 


ty being two wagon loads, or say 50 cubic feet. Ten or 15 cubic feet are 
«more common. 
cn __ The large wells flow more than the small ones, but this is principally © 


ase due to the less friction and consequently the less loss of pressure the 
_ water suffers before reaching the surface. 


__ season, it is limited, as the diminution of the flows Show, and the num- 


wells would recover their flow. 





reached, but simply that the water is taken from that vicinity faster 
_ __ than it can be supplied by percolation through the rocks. 
BN _ Outside of Denver there is opportunity for more wells, and many 


are being pat down. 
me ee IRRIGATION FROM WELLS. 

ee ‘gle’ me : : : % A 3 a . 
_ Ithas been comparatively little practiced, the district being fairly 


; 


Ba, well supplied with water from canals at a cost of about $15 per acre. 
_ The expense of artesian water, notwithstanding the character of the 
_ Denver Basin, which renders sinking comparatively inexpensive, is 
_ much more than this at best. But the water to be obtained from 
ditches is inconstant in flow and uncertain. In dry seasons, as in the 
wi _ present, many crops burn up for want of water. 

ae In such a case many think of utilizing their flows which generally 
__-waste. Others who have land which can not be watered from any 
ditch have wells, and devoting their land to small crops, find it profit- 


- able. There are several who have artesian wells as their only source 
ho of supply. It.is not possible to state accurately the number of acres 
thus irrigated. Nearly every well in the county furnishes water for the 
OWES 


_. garden or for trees. Others irrigate from 3 to 15 acres. There are a 
_ few others, from which definite information could not be obtained, re- 
-_ ported as irrigating more. In the aggregate, the amount is probably 


ae more than 100 acres, an amount which is not large in comparison with 
af the whole amount irrigated in the district, but is important as showing 
___the use which may be made of the artesian flow. It is safe to say that 


much more will be irrigated from this source. Ditches in Colorado are 
Ber not entitled to water until all those of earlier construction are supplied. | 
My 


The principal ditches near Denver are of recent date, and consequently 
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ink Strata, as evidenced by the sand brought up. In the Denver Basin this _ cf 
Be ds usually in small quantity. The largest amount of sand reported 


_ While the water supply of the Denver Basin is as permanent as the 


___ ber of wells can not be indefinitely extended. In Denver, indeed, itis 
probably already exceeded, though if pumping should cease most of the | 


_ The diminution does not show that the limit of the basin has been 
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: Fe Eton oe at sharin ey and there was a great deal of rain in addition to the melt- i Ae 
Bo After the cleaning of 1886, the continued small supply is undoubtedly to be attrib- 
uted mostly to the drain upon the supply caused by the number of new wellsinthe 

_ immediate vicinity. ‘ | mianaty 

_ _._ The increase in tlow reported in several cases is due to two causes, ~ +) 
Me to the opening of the small channels through tie water-bearing rock its 

_ by the passage of the water, and to the formation of chambers of 

_. greater or less size at these places. The rapidity with which the water 9) 

_ __- Gan pass through the sand-rock under a given pressure is limited. But | — 

____ ifthe area of the surface through which the water issues is increased, the 
quantity of water available is correspondingly increased. The appli- ry 

___ ation of this is often seen in dug wells, for it is well known that the ae 

_ larger the well the more water it can furnish. se 
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in dry seasons such as the last few years have pee) i reat ‘loss of crops” ene 
ensue. In this locality, especially, the demand for water at any ypu aa a 
is great, and the use will increase to a moderate extent. ANY) 


REPLIES TO INQUIRIES. yee ee } 
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» The following are some of the replies that have reached me in re- aoe 
sponse to circulars and other efforts. Mr. Max Grossman says: . 


IT have done no well-digging during the past two years. During 1883, 1834, ‘ond? . ie 
- 1885 I put downa number of wells in Denver and vicinity, Did not keep records, — We 
but furnished the Denver city engineer with records from memory and full particu- si ; 
lars regarding the amount of flow, etc. hag es 
In 1885 I put down an artesian well in Greeley, Col., and in 1887 one at Raton, N. 
Mex. The balance of the well-drilling I have done in the West was for oil, in town- — 
ships 19 and 20 south, range 69 west, constituting the Florence, Tremont County, 
oil district, in Colorado. In one of the wells I put down there I struck a flow of 
water, all the others, one of them 3,0214 feet deep, were, as rar as water is concerned, 
absolutely dry, except those in the river bottom, which had water for the first hun- iy 
dred feet, but no flow that rose to the surface. Oss 
~ — Other parties have obtained artesian wells near Florence, notably one well on Four 
Mile or Oil Creek, 4 miles from Canyon City, owned by the Canyon City Oil Company, — 
and one each on the J. A. McCandless and Orange White Ranches, about 23 miles east — 
of Florence, sunk and owned by the Florence Oil and Refinin gCompany. The forma-_ 
tion in the oil district is shale. The deep well above mentioned did not reach the Bis 5 
bottom of the shale. The only sand found was 10 feet of dark rock at about 2,680 — 
feet. Oil is found in this district in seams or crevices of the shale at varying depths. ye 
Some years ago while stopping with a farmer named, I think, Stevens, about7 
miles southwest of Sedalia, on the Venver and Rio Grande Railroad, on West Plum Wy 
Creek, he informed me that on the very top of a table mountain near his place therey 
was a clear spring of running water that never went dry. This mountain is about 
700 feet higher than the surrounding country, and at least 6 miles from the foot hills ~~ 
of the range, standing alone. j 


~ 


Peter Maynes, of Littleton: 


In my opinion the artesian streak for this section of Colorado has its origin from © as 
basin south of Croggy Peak, about forty-five miles from here andeast of south branch ~ 7 
of South Platte River. There are three large streams running into this basin, and 
only one small stream running out. ig 


Thomas Withers, of Denver: 


Upon artesian flow, however, I am sure in my own mind that the flow which we if 
get here outcrops east of the divide between the Platte and Republican Rivers aid ree 
forms the Republican River. Other plains’ streams may get more or less of it, but — 
the South Fork, Arickaree, and North Fork of the Republican are formed solely from — oes 
this flow. The sedimentary rocks, or rocks of the secondary and tertiary formations, ay 
being tilted up towards the west, the water from the mountains leaches down into R. 
the porous sandstones and is carried under the Platte and its basins’ eastern rim to — 


where these strata outcrop, and forms these streams of soft clear water which vary igen 
for neither season nor weather. Of.course they carry off the surplus storm waters, ~ 
but they go quickly. Hence, artesian water may be struck all the way from the 
mountains to the outcrop of the water-bearing strata, but at some places the surface ee 
elevation may be too great, or the pressure too little for a surface flow. oy 
A. P. Switzer, of Denver: Ae 


I have drilled sixty-five wells in Colorado, mostly all in Denver. The record of © 
Rosedale well is about a copy of the Denver wells, excepting extreme variations in 
water supply. I have drilled wells that flowed 400 gallons per minute in Denver. 
The same well flows 100 now, owing to the great number of wells in close proximity. 

Bear Creek, where it comes out of the mountains at Morrison, Colo., loses 500 cubic —_— 
inches of water in passing over the lower sandstones; Platte River I think possibly VM 
more; Clear Ceek not quite somuch. We have never reached the lower sandstones 
in Denver. J 

In my opinion the overflow of this artesian basin appear as the numerous spring 3 

on the head of the Republican River; all soft water springs. If we could put a dri 1 eke 
down to the lower sandstones, in my opinion we could get an enormous supply of ide a 
soft water with great pressure from Denver to Nebraska ‘line. . ™ re. 
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there is obtained in great abundance for irrigation ; one well of 1,000 feet will irri- 













Bate. depth of 1,100 feet the water carries 210 grains to the gallon of solids, mostly 
Salts. 
I think, open up wonderful water courses, The State compels us to supply it with a 


Bor, _ John B. Myers, Littleton : 


- _ Tengaged in the artesian-well business in what is known as the “‘ Denver artesian. 


_ method, the pipe varying from 1 to 3 inches in size, depending upon the size of bore 
___ and depth to be reached. } 
‘The first two years of the history of artesian wells the bore was about 3 inches, be- 


Bees, sae) : : 4 : 
___ ¢ause of the fact that flowing wells were invariably struck, until wells were bored. 


ae In such numbers that the pressure was lessened and they ceased to flow. During 
vi _ that period wells were only used for domestic purposes, but when the second period 


tl o> 


____water for factories, hotels, and other purposes. The usual bore of wells in this period 
____was 44 inches, which size has been gradually increased to 63, and some are being bored 
-_as large as 8 inches. . | 
_ About an average flow with wells first bored was from 5 to 100 gallons per minute. 
Some of these wells have but slightly diminished to the present time, while others 
have ceased to flow entirely; principal cause due to the number of wells in close » 
wn _ proximity, while some have ceased flowing because of insufficient casing, : 


SESS The evidence on hand would warrant the belief that the artesian water is perma- 
nent, but limited. Frequently, in a given area, we find a well with a large flow, say 
_ 50 gallons per minute, with less than 1 pound pressure at the surface, while a well 
within 300 yards will only flow 2 gallons per minute with a pressure of 25 pounds per 
__—s- square inch. We believe that the character of the material passed through, ‘more 
____ than the size of bore or altitude, affects such flow. 
ay __. The character of material passed through varies greatly within 200 feet. A well 
sunk on First street, Denver, near Cherry Creek, known as the ‘‘ Edward Kittle 
___~Well,” we passed through 52 feet of gravel, finding ‘‘blue clay,” which we here denom- 
_ inate as ‘‘bed-rock,” 30 feet. This was followed by 700 feet of sand, rock, grey, shale, 
~~ +cutting water strata at 350, 465, and 650 feet; last flow only coming to the surface. 


‘The San Luis Valley is the greatest known artesian water basin of Colorado. Water 

ae ga e 400 acres. Pueblo also has wells at 1,400 feet, but the water carriesso much iron __ 
and salt that it will kill plants. I am now drilling near the Spanish Peaks, but at a 

 _ Ifa well were to be put down, say 3,000 feet, in Eastern Arapahoe County, it would, 


ay record of all wells. You will! find.a number of mine in the Secretary of State’s office. 
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_ basin,” five years ago. Our method of boring wells is known as the ‘ pipe-tools” 


___- arrived, it became necessary to introduce pumps, because of the increased use for 


-_. Then 200 feet of shale, being a total depth of 982 feet. ! 
is A well sunk to 1,000 feet south of the above, on Sherman avenue, to a depth of 850 — 
____ feet, we found bed-rock at a depth of 32 feet, after passing through gravel that dis-. 
____ tance, bed-rock being the blue clay, passing through the latter to a depth of 405 feet, 
_ followed by sand-rock to a depth of 6 feet, in which we cut a water stratum, the 
ee. _ same flowing to surface without pressure. This was followed by 445 feet of blue 
___ elay, without encountering either rock or water. 
+. ‘Usually we tind a similarity as to the depth of water strata, as well as a similarity 
c as to formation. 


Fe: ' ee 7 
_ __-We find the water strata undulating as the surface, but not with it. .We find four 
se - distinct water strata, the temperature of the water clearly indicating the stratum. 
___ The temperature varies from 464° to 65° Fahr. 
. ce 0 
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The method of sinking wells is as follows: Small bores of from 300 to 500 feet 
deep are usually sunk with the “‘spring-pole outfit” necessitating the labor of from 
three to six men, one man turning drill, the other to depress the pole, number of men 
___- varying with depth. Larger bores are sunk with engines of ten to twelve horse-power, 
necessitating two men to the shift, work usually being continued through the 24 hours, 
ee, 


At ea 


es per day with board. - We reckon 1 foot of boring per hour, of whole time consumed 


in setting up and completing well of 44 inches in diameter, or 6 inches per hour for — 


ed _ 58 inches diameter of casing. 
ga... Contracts vary as to price and location. I take contracts for 34-inch casing to first 


NiSeaiy flow (which in Denver is vsually 350 feet), to any depth not exceeding 1,000 feet, cased 
_-with 24-inch casing fgom such 350 feet to bottom of bore, the same being perforated 





__ -where flows are cut, I furnishing stand-pipe, all necessary casing, at $1.50 per foot. 
-. __ Have in some instances set up and completed such wells, 850 feet in depth, in ten days 
he - of twenty-four hours. Ordinarily three weeks. A 58 well, contract price $2.75 per foot. 
~ A 5§ well, as usually sunk, is 5$ inches to a depth of 350 feet ; 44 from 350 to 450 feet; 
34 from 450 to bottom of bore, usually 650 feet; 68 well, done in same manner, $4.25 
sper foot, contractor furnishing everything. Cy undiad 

- In the Denver Basin the water strata are not feasible for purposes of irrigation, 


ae from the fact that cost of well overbalances any possible profit. The topographical 
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. Engineers being paid $2 to $2.25 per day, with board. Drillmen are paid $2.25 to $3 ~ 
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under-draining to sell again to the farmers. 


years ago, with about the same result as the Arvada well, and Reno Park well, as am . 


that late in the fall of a very dry season the poorer wells would show signs of weak- ve ., is, 


» putin before the winter’s snow in the mountains gave the new impetus. Ri 
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as well as the geological formation of the artesian basin is such that the available | 
supply of water, in proportion to the land to be irri gated, would bear about the same — 
relation that a 2-inch hose would to the extinguishing of the Chicago conflagration. a 
The water bed of the San Luis Valley would yield a sufficient quantity of water to — “ae 
irrigate every square foot of its cultivatable land. | : Ly, eae 
In one case a man sunk six wells 200 feet apart, the wells being 3 inches in dia Fe 







P 
Me ee ae 


eter, 400 feet in depth, each well yielding 50,000 gallons of water per day. All six it 


wells being sunk so near each other, and not affecting each other, is to me satisfactory 
proof of the sufficiency of the strata. , tee Une aaa 

‘Seventeen wells sunk in La Jara, to a depth of 125 feet to 185 feet, in a radius not A ps i 
to exceed 300 feet, bore 14 inches, yield each 15 gallons per minute, temperature 46490) Ve 
Cost of each, $50. Method used in boring, hydraulic jetting. Four men completing — i i 
each well in two days. Saw one well being sunk 40 feet in one hour. ‘Total cost of 
tools and machinery, high estimate, $75. Two wells at Alamosa, 859 feet each, 6-inch 
casing, yield 100 inches of water, or nearly 3 cubic feet per second, temperature of 





water 65°, ‘yay 2 
I have bored 63 wells in this basin, of which, as the law requires of us, you will 4 
find succint reports at the office of the secretary of state. | Eats 
S. F. Couch, Littleton: Ba tettecs 
_ Iam about 24 miles west of Mr. Chatfield, in the northwest quarter of section 3,30 See 
township 6, range 69 west, and supposed to be out of the artesian basin. Havingno if 


well of my own, I have not filled out that particular form. In my position as water 
commissioner I go over a very considerable portion of Arapahoe and Douglas Coun- 
ties and also a small part of Jetterson County. In Douglas I do not find many arte- — 
sian wells, but in Arapahoe there are a great number. BN a 
B. F. Wadsworth, Arvada: Ts tse 
The two wells that have been put down here are 22 feet to bed-rock. Thenalternate  __ 
layers of fire clay, mud streaks, blue clay, shale, coal, and sand to the depthofabout 
180 feet to first water rock, then 120 feet hard rock and second water. Thenon to 4208 0%. 
feet through water rock to third flow at 460 feet. Water raised to 60 feet of surface. = > 
Good supply. Not thoroughly tested as to volume, but very good in quality. Inre- 
gard to springs they are increasing every year. My ditch, 4 miles long, used to go 
dry as soon as the water was turned off at the head. Now, after twenty-eight years’ 
use, it runs 15 inches of water from the springs along its way. Other ditches are 
similar. Ralston Creek, a thunder-shower stream in 1360, runs 50 inches of spring 


~ 


water in the dryest winters. These springs are a great blessing to our people, and fe, 
should be guarded from the water-sharks who are now moving to divert them by | _ 


Immense springs can be made by diverting small streams near timber line to the. ve 
north slope of the mountains, thus keeping up a constant flow in adry season. [Our 


_ artesian wells come and go with the seasons. When the little streams in the foot- 


hills are pouring their contents into the loose rocks so as to dry up before reaching _ 
the valley, artesian wells in Denver and vicinity work all right; but when thestreams _ at 
fail in the foot-hills, some of the wells cease to flow. ] ay 

B. F. Wadsworth, Arvada: PC) 


The Stanley well in section 17, Township 3, range 69 west, was put down about six 


far as a flow of water is concerned, but being on a high ridge it is quite hard to pump > be 
from. They had much trouble with caving of the well while trying to get deeper — bbe? 5 
than 600 feet. Re Wen WE Pe, 

As to the Artesian wells coming and going with the seasons, referred to in aformer 
letter, I got my first intimation of it from Denver people, und it was so interesting  — 
to me that I watched the wells and made inquiries until I came to the conclusion  —_ 


ening, and in one ease the Ashland school well, was drilled out anew, and a pump 


Nearly all the small streams in the mountains sink before reaching the hogbacks, Pea He: 


thus filling the strataof porous water rock for one hundred of flowing and pumping  =—— 


wells. Wells near the mountains would naturally feel *‘ pulse beat” more than those \ 
situated far from the mountains, and where the grade of water strata is less, Re, 
The investigation in which you are engaged is a grand one and should be encour- Paya 
aged by all. MAN 5a 
Chas. W. Dwelle, ©. E., Denver : | 5 i 


I ascribe the reasons for changes of flow of Windsor and Barclay artesian wells to — 8 hig 
two causes, viz, the cleansing of the wells by removing the sand and pulverized Bay ePN, 
clay which had got into them, presumably with the water, and to the difference in i 
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“o the quantity of water which was being delivered to the uplifted strata which con- 
vey the artesian supply. Thesestrata outcrop next to or in the bases of the foot-hills 
on the west or on the divide between the Platte and Arkansas on the south, and 
possibly also on the divide between Cherry Creek and Coal or Sand Creek on the east 
of the Artesian basin which supplies the wells, 
It will be noticed in the cases of the sudden changes of amount of flow, that the 
least quantity flowing was in the late fall or early winter, as a rule when there was 
_ the least amount of snow melting and the least quantity of water in the streams; 
» © while the greater flow in connection with these sudden changes was in the early 
spring following, when the snow was rapidly melting and the streams full of water. 
_In the case of the sudden change noted in February, 1886, I made 2 note at the 
time, as I remember, that the latter part of January of that year and the month of 


4 oe february were very open, and there was a great deal of rain in addition to the 
melting snow at that time. 


a _ _ I think reference to the weather reports will verify me in this, and I ascribed, as I 
/ have said, the change in flowing condition of the wells to the quantity of water de- 
a _ livered to the ariesian strata by the humid early spring and late winter over and 
a _, above what was received by them in the previous fall, which was a comparatively dry 


"season, to the best of my recollection. 

Be It should be remembered in this connection that the Denver artesian basin isa 
\ small one comparatively, with a disproportionately great number of wells, many of 
them improperly cased and allowing the water to leak away probably through under- 
_ ground crevices and cavities, while at that da’e especially there were quite anumber 
_ of _wells, mainly on theranches on the lower elevations, or rather depressions of the 
Ne basin, which were allowed to run to waste. Indeed I think there is no question but 
” what quite a number of wells not protected with casing at all have been sunk in 
e this basin, mainly on the ranches. / 
‘ae If now it is considered what a drain upon the supply all these wells would make in 
a dry season, it is not surprising that the flow should increase very materially during 
- asucceeding wet one. ‘ 

As regards the resistance to flow of water offered by the sand and clay filling the 
wells for 20 or 30 fect in depth, the nature of the clay should be taken into con- 
sideration, and it should be remembered that it is the same material which forms 

the walls of the water strata, having a decided tendency to pack, and when so 
packed in combination with the sand, offering great resistance to the passage of the 
water through. As one of the stratum walls, it is in fact, in its compacted and dense 
‘condition, as we know must be the case, entirely impervious to water. 
bs It should also be remembered that at the time the wells were cleaned and the flow 
had been diminished by reason of the clay and sand, it had also been very materially 
diminished by the cause already suggested, as well as the more sufficient reason that 
_ more wells had been sunk upon the basin than:it could fully supply without a de- 
~~ +ereased flow. 
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NOTES AND ADDITIONAL INFORMATION. 


/ 


_ No. 1. Most northerly well of the Denver Basin. 
| No. 2. Fifteen feet above the Platte River. 
- No. 3. Tempevature of water 56° ; cost $250, 
~ No. 4. Cost $200. 
No. 6. Sunk by owner. Strata as follows: 





SG ae We: | BOL stone.” ogee Leg cl eae 142 
Botmsandstone ..-...-... 2. 2.2.6... 118 Clay saa US ers aii ae oe oe 
SATS 126 Sandstone os) le tea Anas el 20 151 
Me a Bline. chav, Sore vari accel bes eadiny Honan 15x 
SePRUMMeSLONG... 0... ‘-2y 1279 | Soft bluestone... i 00) ee 186 
immorupANCStONne 5.2... 22.22.2028. MD 4 Bat don Salsas Bie fee on Ni ge 1864 
RePmeMEaeStONG -... 222... . 22.139 Blune clay. sys ek ed oe hee 915 


No. 7. Water comes near the surface. 

No. 8. Cost $185. First flow has temperature of 53°, 

No. ¥Y. Cost $300. Temperature 58°, 

No. 11, One flow only. Cased 97 feet. 

No. 12. Cost $200. 

No. 18. Cost $200. 

No. 14. Cased for 30 feet. 

No. 15, Second flow had temperature of 56° ; cased 40 feet. 

No. 16. From second flow. 

No. 17. Drilled 290 feet, 1888; flowed 43} gallons per minute. Decreased to 1} gal- 

lons in January, 1890, when sunk deeper. Found filled with sand. On 

cleaning flow increased. 
No. 18. Cost $260. Strata as follows: 














Thick- 
Strata. Ma, Depth. 
a i 
C0 Ft. In, Ft. In. 
Surface........ PER abana mar an been dad obo se cores lacy oredoe htc e tale uecc cea 16 10 16 10 
RN ETA co nN DE a a EO 8 24 10 
TEE LM SRI AES SIR AP RE RSD a Ct 99 46 10 
Black clay ...... Rahat elnsnnid she's se A aev mh owing wean bar edienannacteciecede less fia... Pets 49 
oS Se A nae I i aU a a 200 249 
ETNIES ag 29s, b 4b a Linde w eatsindsies sealg een’ shod cee esedl cic sone 3 25Y 
TESTES Lie ea a a 22 274 
et heen ene ode bong endewet oa eecgicacddencen cece cclecc ten 5 279 
edited = Ses ns sa wet ea eon tn esse celcers ie clecb Les 100 379 
EI os eens om cio got adh vt ode vessel 20s) fecdace tute 30 409 
eas G40 ros aes dn om sn aeel toes lcaval cine) cluccone Pens 21 430 
: Ts me a Re 


No. 19. Cost $700. 

No. 20. Cased 60 feet. ‘ 

No. 22. Water from 90 feet rises, but does not reach the surface, 
No. 23. Cased 25 feet. 

No. 24. Cased 36 feet. Strata as follows: ° 

















————— ys 
Strata. yack: Depth. ‘ Remarks. 
Feet. Feet. 

Seuriaco and blue clay to. ......2.........-|.-...... 82 
‘Sandstone and iron pyrites ......... .... 9 91 | Water, but does not reach surface, 
MT owe te eek ue, 20 111 

I eM 19 130 | Water to 80 feet from surface. 

TEC ae ai 23 1538 

MEM MANGSUONG 22,0 lk lect e ek, 19 172 | Water to 70 feet from surface. 
SES I ie 18 190 , 

Sa nen 19 209 | Water to 15 feet from surface. 

MIE ew es oie. ioe vl see ea veo 30 | 239 

RS a ae ee 21 | 260 | Flow raised 36 feet. 


PON vans Seed t eee nee 21 281 


it in 1889. 











vie f ee cy, ns ‘ 
ie ve ss ra gh CEN Se = ea thy > 
No. 25. Wlowie given is that of June 4, 1888. Dae BiG ee iS 


No. 27. Cased 25 feet... rp 
No. 28. Cost $171.15. After being shut off, fine gray antl "nixed ier oe 
brought up, 4 quarts at a time; cased 35 feet ; ‘water strata, 9 93-100, 207-210, 3 10-31 


No. a. Cased 49 feet. Pa 

Stunts Thick- RAS oe 
Strata. Sle Depth. Remarks. | aoe 

: Feet. Feet. 

PRERCO ECE retin cat heen’ nh aghe aha cinke cin 54 54 

BG LIAV veh vse tee gs eNewesabeea ve seus tene 96 150 

HTGCPOGK Se awemic. boca. 2 cis ese sobenpreeae ter 6 156 

PRIDE ROOK eho. Sco ois Se up noe ac aee = Ge 12 _ 168 | First flow 15 gallons per minute. 

Blue clay .-........ Pet eS A Pes EL Re 30 198 : pee 

MS BOO -TOCK Fb cnn cept endadsescs aes e 32 - 230 

ING :CLAY tcc cttt sets alec soacce deeb eermee 100 330 . 

BPG tier cn Ata ooo c oc cambaactes eee 60 390 ee aaa 

PE LOOK le Wallan dedice opin sep ee nas the 32 422 | Second flow 60 gallons ba minute, 

DRTOOe TOCKR 2 Sow tac a nalence de cag tele oni 18 440 Ames 


No. 30. Cost $800; reservoir built to hold sixty days’ run; began to irrigate from: 


No. 31. Cased 34 feet. 

No. 34. Cased with 34-inch casing to 564 feet; then 24-inch to 764. There are 907 
feet of 24, giving a lap of 7 feet ; 70 feet of this pipe is perforated, to allow the flov 
from the second level to enter the 34-inch casing. The strata are as follows: rahe. 5 


Feet. 
PURTACO eae bake cpek ead <ae eens soa OU. We 62 sehen’ 3 bc oc cowejaee aus neg nn 
Pine ClayMole ss won S.C ee oe 2224. 207.4 Sand-rock.. 203005.) 30 > es aay 
Sand and water rock..... see eres ke DOO CLAY weer Oe oh ee hee Bp es Fs 
Blue clay ...... bfeto.=\5 5 Cqa'e tie wemae 338 | Hard sand-rock..... joao sits See + an 
Sand rock.............--....--.4..- 376 | Water-rock (water, '3 gallons per : 
PO OIBY Sick occas Os cee Pistons ene 387 MINWbE) Ay cocks Choate ae OP cy 
Pend TOOK) 2s scare Fuskepelel- »-se- - 420] Shale and clay...-c2-..0y oe ona te aa : 
ple Clay... ic-s2 . so. 5- FBS ae Pips Os . (432) Hard sand-rock 27.22%. 2% 2 en's se 
Hard sand-rock........... Le <a 433° | Sand-rock. 2k. st eked Seow ph eee 
BPREPOLA Mctod Cok o'o os oBalvecule cee Kee - .470 | Water-rock....5......0 0.2 
patd-rock. oc. 0.2.2. 9 WEG Rains iatty se - 508 | Clay (water, 10 gallons per minute) B56 
MERE TiN ot on ae are mi tio Ue Seetls OOLO ey 









No. 35. Cased 30 feet. Flow reported 8 gallons per minute when completed; 5 ga 
lons in May, 1888; 74 gallons by measurement May, 1890. ae, 
No. 36. Cost $1, 000 ; “cased 485 feet. Flow 20 gallons per minute first, two eae 
Failed i nearly nothing ; had it cleaned; regained half flow. Water was chro 
180 ; no flow. 


Bupiace tok ete to es -feet_.. 36 Seas aes Behe a eee 

Soapstone to...-..-.... oseocs G0. 7. 00 DaNGdstONe a. 2a .eke eke ete 
lron-pyrites.-~...-.:. 2%. inches. 8 | Soapstone,. 40.2 sus canees 

PIB bOTIG Att. Nek oa Gite soe feet... 139,-|. Cap-stoneé 222 235 a oe ae 239 aes 
RS IRLOUO 1h.’ bn Vieccart ste ok tetls do... 141 | Water-rock (flow 52 gallons je.do... - 299 


Water-rock (water, 10 gals.)..do... 145 | Soapstone 


ere eer ew eee owe mee wo we 
- 


No. 38. Cased with 34-inch casing to 563 feet; with 24-inch to 826 feet. 








in Thick- ; 
Strata. neat Depth. Remarks. 
x Feet. Feet 
SPMD Patpialca wing th osmsh's wcin pin eer eae 125 cape ie oer: ~ 
PT QIOION Es Dwr ign u'cdc os ca were bak nakick thes 62 187 
DME OCF Ss go lew dita e's ww we ane baie sitet 20 207 
Reet Chained. «a cod laine cigs cade eab « 32 239 
UMMORRIE. cute. poh cS uobcrateuuantaoet 6 245 
Shale VEE aa aor ee See ees 203 448 : ort 
CE TY eT RR ROSES ENC 5 452 | Water to 100 feet of surface. * 
LL CMOS S52 ARI Sa A TN 12 465 r) 
SAU TOOK we ht one's io cacecnee a Baka oh dy NE I 103 568 | Water from 564, 2 gallons pen nini 
RRO ee aaa oe ies be cadens ba dete asia 48 616 
Sand-rock,.... Benet a ee eh @ cldite cite oa See 27 64% rey 
ESR EN, Wy 2 el ie a ee naa SPA ey oe 87 730 i 
PARE ORE Taree i eat Ces'eo eu thc da coe. 40 770 oe 
SIROICINY. Baten cl eties to. ch decaie stats alk 38 808 a SN 
Bana rinics eres od. iu gk voy 17 825 | Water, 810, 12 gallons. Raised 20 f 
. above surface. a 
TANG C1 See ete a Sale ote caltaten 5 wee ae 34 8283 | « ; 
y ad 5 xa ; rae Pa i 
hs « 3 Op ge * he bo Sa 
vee ‘ 7 1D Uae Sie Sane ak ean ae ven 









. 39. Cased 47 feet. — i . | 

1. First flow, 8 gallons, \ : 

, ai 7 pect 98 feet. 

_ No. 43. Cased 410 feet. Commenced to case October, 1889, It then began to bring 
pe. up white sand and shale. ~~ ; Sa 
ea No. 44. The flow of 40 gallons per minute was in May, 1888. git 

Bi cis: No. 45. At first raised 60 feet high; now 12 feet. Has two reservoirs; would water 
Au bout 2 acres without them. ‘There are two flows, the last between 530 and 620. 
No. 46. Cased the full depth with 34 and 24 inch easing. Strata are as follows: 





ie hiae 


Raa ‘ Feet. Feet. 
bi: Surface, quicksand, EV Lie date be he ae 155‘) Hard’ sand rock: 52, Aes 622223 ees 516 
Memetreom enale.).- 2)... ee cose 164 | Clay and sand-rock. .........2...... 562 
Mets cts BGO: | Shale act ll. CoM ns Naa ae: 582 
Pageueteiand clay... 2... 2222... .2.. 178 | Sand-rock...-.... 2.) 590 
_ Blue eS Aa ee aa a 181 | Clay, sand-rock, and shale.......... 750 
Seay eite sand-rock) 222... sel, 193") Band-roekeciye ce Se GUS eae aS 782 
Shale BME es le whee oct Soc 198 | Water-rock (water 10 gallons per 
NS ES Se ee 228 ENMU) ao tet aoe e ew ee es eae 792 
Me oy ok ke ed Soe ve be SANG TGC): Jy oak RON Oa a ipa 803 
4 SII so. 5 oe oe lt fe: MOON GOMLI Sut 0,1 tr ee eo ie AE rice ae 804 
<n BOG Sand-To leet vv ee ed oe Se ae 807 
SRE A ee me BIG MONA Y esc it woe ee eet ee eee 825 
__ Water-rock ( water to 4 feet of surface) 484 | Water-rock (water 15 gallons per 
MU oc. Le 490 IMIADUG Vo< ok ene oe eye eae 833 
MRI sae oo es le lke Bie Shale ces 2s east he ea 858 


aie aati / F 
a No. 47. Cased with 34-inch casing to 537, then with 24-inch to 825, with a per- 


_ forated piece at the 737-foot flow, to allow water to enter, The well is connected : 


_ between the 44-inch stand-pipe and the 34-inch casing so as not to leak. 
|. The strata are as follows: 





wie Se Feet. Feet. 
CESSES ee PO.f LOUCKICMI Ice aaa oes hee 537 
Beremow Clay... ..f2....- Nat SE ple ¢0:} Hard sand-rockoa sf ey ASS 540 
BI IAV es. ooo. ese LV7. f, Blbe, Clad yess co Soe Ra id es 583 
METOOK ooo cca tell. cone 196 | Water-rock (water to 80 feet of sur- 
MA oc ll. 265 PAGS he. Ce LO a 
MuMMIPOOK yoo) ees ee 311 | Very hard sand-rock................ 5914 
OES CE pea ee 334 | Shale (water from 604 to 40 feet of 
Beeeerapk 2 360 Suripes) yee ek ES 604 
MEMEO IRV eo oo 4 ole 371 | Water-rock (at 787 flow 3 gallons 
mew eryimard sand-rock.....:.......... 375 per minihs,) oc wk es aes 789 
SSG)... 25.2. ., 377 | Tough clay...--:.--20..- 20s. 825 
SI EOCK | ©.) 2 55 ).).: 2006 379| Sand-rock..:.-<6 2.0. 000. ode 840 
Sa ae 430 | Water-rock (flow 15 gallons per 
-Water.rock (water to 120 feet of sur- MH UTE). eo See es 868 © 
9 os AEDS i a a BoA ND LUOIGLAY:, 5. 1. Kahane fused en Weta ae 881 
“at (Clay and sand-rock................. 496 : 
Pike > 


Be p No. 48. Cased to 567 feet with 33-inch casing ; to 790 with 24-inch casing 
This well seems to be located at the confluence of Tollgate and Sand Creeks. The 


mo 


_ exced 2 feet in thickness. - 
The strata are: 


. : 4 Feet. Feet, 
eMCInyGO.....-2..--. - Tali Cee ee eae Oi) Sandstone osu oe og ae Nae 451 
i Rotten sandstone. ...-- pe fu age ib Do MOBY ow tc oda moe ny ena ce 463 
rr Soh) Nanastone 2. 26 See ae CW oe A783» 
MY. 8... at ses nee TOMS Shialens iu. crete ae oe aa, Meee 508 
MUIISGONG 1.00... ke. ee bees ELOV AM ard TOCK-L . o tucn seas ok bee, ae 513 
Me a. eek. ke le TSU Sale hae wee ees in Oa aes 
Ee a a ia ene 196) Sand-rock.o.5 AB ee oe 
SE ae ee Padilla rad CO HLM DLO ya 2 'Beo a2. is AU Pare PR Pt ot 707 
meeard rock...2....... Beye oie Ree bs 27 9c Batid-rock iy 35505 ee Poe dat 713 
_ Blue shale....- Mere ote Co ie 299 | Water strata (water)...........--- 715 
ee ok 884) Shale rie ct ooo oe ey oe le 790 
EE ee a oat Rock<<o2 2. cuL ee Eon af Spa olan 
MC ie dk 403 | Water strata (water to 60 feet of sur- 
NSS IS Ae ee eros kahy 443 a1 Yel} Pe ee Pop y AACE Me a ep ely 7994 

Ks * 4. op a ] i 

MATT kos, ‘ - 

x i Mey ik aD 

ay ay ie ee ‘4 1m \ 





Ble ht $00: ARTESIAN WELIB, +>, make a 


_ Strata dip in a northeast direction. The water strata are pinched, and at no place - 





i+ 
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4 
| es 


rs — 7 
eer, 
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° ' me Feet. | | Aiport i) ek ae a 
CASE yal coke Were beside ae hers aie eno! LO i Okan om cee en {Aad aiajeraie by ieee 
aud-rockl Wee acs A anaes 821i Shale 2 PAA Cee ke Role 
MNS LO CN Dae 3 Nah ya age ae ner a) fe 826 Clay 4 ueiidnd base doc Det tata 

MEGILOFAL chet Wate ton he ee Ue 827 | Sand- took ec 
1 EEN a gi gl Fay AER, PREC a a | OST OTA es ke Se a ows oe -e- 896: 
LET GReGP I GAgSap IR ap RS SAT a A ATL ANCAP 857 Shale ween ne teens cone nes comemeic nda 915 
SRG DOC Koil. erate chic, ome core Re 859 


No. 49. Cost $1,000. No iow Water comes to 70 feet of surface. 
No. 50. Cost about $2,500 for well and casing. Pump, boiler, stand- -pipe, ete., extra. 
No. 51. Cost $3,500. i Ni ‘i 
No. 52. Cost $1,890.75. f OM 
_ No. 53. Water comes to 20 feet of surface. Reh ant) 
No. 54. Most southerly well. Elevation 6,670 feet. Nearly all depth was sand- — 
rock. Some crops are raised here without irrigation. ay aaa 
No. 56. Cost $275. Brought up black sand in small quantities, . tic’ 
No. 57. Temperature 58°. me: *, 
No. 60. Cased 57 feet. Temperature 62°. 
No. 62. Cost between $1,500 and $1,600, exclusive of pump, windmill, ete. The well | 
was completed about 600 feet deep November, 1886. Flow was from’s to 14 callonaiie ~ 
per minute for several months, when it failed. After cleaning it regained a flow of. ie ‘si 
from 4 to8 gallons, and continued for two or three weeks and failed. ‘Then it was sunk | 





to 821 feet but obtained no more water. It brou ght up’some fine sand at first. = cn 
No. 63. Casing of 3 inches for 50 feet, of 2 inches for 150 feet. “ke iat 
No. 64: The flows were small from 80 feet; 10 agieus per minute from 200 feet 20. tole 
gallons from 408. re: 
No. 65. Cased 214 feet with 4-inch casing. | : PERE ys. 
No. 66. The strata passed through are as follows: Git, : 
Feet. Feet. ie 
Sand, soil, and gravel.............-- 15 | Water-rock, principally with inter- i Ps 
Soap- “stone and rock ...-............ 85 vening strata of fire- clay (first. A \s ‘a 
1 SD UTTES a7} Fela REAR Oe Wala nM aa 97 BOW) ieipi wates + okie ai peu SA Mada 
OAT ete la ALY en ce Shee lh 182 | Fire clay, some sand- stone..... pee 
RR AISEPOOK Ss or a Se’ ul scl 's vthcvaleere da 185 | Water vein (second flow)..........- 





f 


No. 67. Cased 723 feet ; from 640 feet water rose to 100 feet of sur face; from 723 to ; pet #2 
5] feet. Fy" oN , 









No. 68. Cased 400 feet, 2-inch casing ; number of section is doubtful ; record i is as fot 
follows: (a he 
Feet. Feet. — 
Srevol And B01. os). .0's.Ubculedceueut 20..|: Fire-clay-.2: .<..000.. QU be 300 x4: Ie 
OMEN SCOME Ci rea A oS Ut oe c, 60 | Sand-rock (second tlow 6 gallons)... J 305 4. 
Say, ey gtk Co, oie A yaa ap 212 | Fire-clay and soap-stone .-.......-.. 400 
BERD UEL OOD Mahagony - 13 | Sand-rock (third flow) PS ei . 586. fee. : 
Re TAAY nas thee Mace < sun a cts one eal 225 | Sand shale (flow from 606 feet 120 Res 
Sand-rock (first flow 1 gallon).....:. 290 gallons): .-. 320K “686 - * hs: 


No. 69, Cased 265 feet with 14-inch casing; the pressure was 15 pounds ; in. 1888 had 
become reduced to 2 pounds per square inch. 


No. 70. Cased 275 feet with 14-inch casing; pressure reduced from 4} to 3 pounds: we 
per square inch. 


No.71. This well was sunk by hand with spring-pole in eighteen days, at a cost ob x ny) vai 


$300; cased 335 feet; some soap-stone and white sand have been brought up, Flow © one ‘i 
was 3 barrels per minute; is now 1. . me, Op om 
The record is: teeta. 
Feet. } Feet. i. 
BUPMGOPOLL GD) © wae ence nck ea Sewn ee 19.) Hard roek? os ee it ; ed i 
Sun OURO St OS Ss Bee LS lt ih 135 | Water-bearing rock (flow 3 gallons). ‘181d 
CISC UIR. 6 Fad coh epee at aly ache a eC 1354) Hard \rock. ue 20. 20a ee ‘182 
Water-bearing rock (flow 1 gallon).. 1413 | Soap-stone ......-...- eo wed Sane as 
EET AG oP Teri ells Pa as SAR a Dna 142 | Water-bearing (flow 125 danouiot Bae 410. ie 
PRG RGOTE: clea clan'n'd Gale's ba eee en eianine 175 ‘ 




















pa 73. ienisletcd July 24, 





Pressure then 20 pounds per square ahs flow 60° a as 
: allons per minute. September 12, same year, Mr. Montague reports the pressure to) ae 
have increased to 30 pounds per square inch ; the flow to have doubled. st 


ere Ak WS Wi Neely OR bOI Spe pi! | ht SAAN SB ht wih ae Mh 


PRU Waa Van Be PONE re cae . ; tH We i 

otk a eS AB SN La aati) Pane CNR Seal Be BH AN 
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‘ The record is: es ¢ 
a Al ae Feet Feet. ye ; 
a AG a PI BOY aint 
BPTI AZ| PARC GL Ay «sik rie ba xe psi 
MPA ns too LL 90 | Water vein (flow, 6 gallons per tne mi 
ES RES Se ia 75 DED) Pe ai) Re hy ONT Nl ee O45: 8a Maan 
, hha sand-rock (water rose to 14 Soap-stone and clay...-... 22. 2... 390 if 
Semtecb-Of surface)._..... 2.22. ..22.. LOD Went Toek iis ew oar sun ova seem 393 f 
Ri, “Sand-rock Fees ee ne bees wee eee 140 | Water vein (flow, 20 ¢ gallongsystaes 435. phn 
_ Water vein (flow, 4 gallons per min- Rire-Ghayntee ieee. otha is Wee oe ae AGO". anne 
_ i oa vase enna ne eee eee ee eee, 145 | Water vein (flow, 60 gallons) ...... 494 mie 
i ave ; Cy 
No. 74. Between Central Park and Riverside Cemetery. The record is as follows: | en 
, iy? ; Feet. Feet. if “i 
eae 1S) bre olay ic. 3 os eee Oe, 303. Naar 
fife Soap-stone Uae hie Cid sn Sas 2c be 94. | Hard sand@rocks rote. ce hae pee ‘305; Susanne 
ea 100 >| Water Vein io te. een malate cote SG shia 
_ Water sand-rock (first BUOY dite eso DED oe HILG*CIAY .~ aa ve cebincells cate ae eg aae B21.) 44% 
i GG a 125) (|) Water V6llicl, tou. cerns car. eee 326 | Pe 
y _ Flint Ad ph RS STOVE eis ae a 126, pCEYStal COCK. Colyer Seo ra ae 329) tet 
_ Fire-clay and soap-stone ........-.- Lia, | Mirecclayyi) Sot. gr yt AeA 360 haan 
a 195). Crystal rock sc. Se no a see 362 Bhs) 
“Be )Water-rock, sand (second flow) .... 195 | Fire-clay........-... 222... -.--) 2. S82": aoe 
 Fire-clay Bee ia nis wi ils a's fal dmis'y wand owe SIT Sand-tockuss ati ot sot ee de OP 886) elem 
Peemeeroek 3. oe Le ll. SAO) f WITGAN Bye she ea pl Pe eal ne er a 400,77 age 
pty Flint uy crewices,-6 inches each) :.253 | Flint’... 2g eae 402) Xue 
a ee 2004, }oHand Bale. 30 Ae Loe a DO ee ATS fae 
. a Ac O65. Blin: 4. ouch oug bo guei cu oNe compe Taber plane 
i MEME Ne 2004.1 Sand-Troek ul lok aloe ee 420° en 
Seo 8 2 so 2614 | Wire-play....c.- secs selec te bce aes 4ST done 
Mer 4 oc... 2 .., 262° | Iron and white flint (flow ?)..-.2-2: 452 663 
le the Seetara crystal rock ..............2.. OS SP NOIRY: Cen carci cei SUE acetal oe ADT Ge 
Meiewvater vein, -.-.............. Le of 264%.) Water. veint si scc. sce re oes 460 ji 
* CR ei a DeAnY Claytit 8. gion ty aaa 4700) 
MYM AtER VIN: ....,...-.---2-ss-2---- 20s) th WALEI-VRID,) Gena kel cocig acetone 490). Va 
MPTO GIA oe LL A. e. wee tas! | el TROL OLBY vase bible neal. oat pea daa eli) 
Y _ Water-bearing sand- robk (low) Pees OU 1) DING BDAIG: oe oka aelae holt been ane DOT. ik) ening 
, yi } : : ae | 
VeONO:.75, Cased with 30 feet of 4-inch casing, and with 42 feet of 3-inch. The strata Ly 
4 are as follows: 
im Feet. Feet. ; 
_ Surface Pe che wie Bao e Ges Ue SO. Mine-elay scutcky 5 Bolt 3S. hie 220 ey 
BemrrennSstOne..oc2 000. 0.08 so. coke - 40 | Sand-rock (water 10 gallons per min- an 
MPR Pes bi ok ee ao ptn 49 TIER) fcr wi. Sale Bae ee hie sti Ag 244, ae 
SEMI whee Lee tla 100;) Flinterock sul 2 tlds ca Be ee 245 ay 
~ Sand-rock (water 1 gallon perminute) 105 | Sand-rock..../...........-..222-.-- 265 aes 
Mind 4 WOM 6 2S. oe de oraadse SLO oi Eivescl ayn ps. sea Pince S 282) 9 Sania 
MPD OR i eee oade kates cede 13): Band-fock 3 Auweed 2 pele ue as 300 &, 
LESS Es I ne a Ee 164 | Sand-shale, di rock, fire-clay, blue | Sih 
- Sand- rock (water 2 gallons per min- Shale, and hard rock strata...--... 4rd ote 
Mie) sees 2. BOR a eos MCAS an 177 | Sand-rock (water). eo. pee es 470 eM 
Be oe a A ek tt 187.|,"Tongh sand-rock? 3.022500 EL ee 4838 ii 
_ Sand-rock (water 8 gallons per min- Water-rock (water 75 gallons per Poy 
ge ute) De sete Ld tino Lien Wade aio 200 MIDGUT) Vou. sad ce ace tie gene a 504 |! ; 
mart No. 76. Cased with 3 and 2 inch casing to 65 feet. The strata are: 
ane : Feet. Feet. 

Coa BC Ce ace ale 34 | Water vein (third flow 3 gallons).... 195, 
MOA DEtONe ).. 2. el lel ke AUIS ATU EZ1 19 9 Cc gratin aps i Ai Rien, din ky meme ag 6 220 
ais Water-rock (flow 1 gallon per min- Water (fourth flow 5 gallons)........ 230 
DRMIEU PE il. OL sok es nose neces 100 | Sand-shale and clay.-........2...... 266), ai 
Bist | Soapstone and clay ,.-......---.-.-- 160 | Water. vein (fifth. ive 10 gallons) ... 300 vale 
ah oe Maser pot i Ne 165 | Sand-shale and clay .... 2.222. 2.0.2. 37901, | ete 

Water vein (flow 2 gallons). .-...... 175 | Water ‘vein (sixth flow 12 gallons)... 381 pian 
he A Pivo-clay .--22+-se0eeeeee eee eee es 185 Liane 
’ ny! i, ‘ % I sit r 
or Be ral 4 & Yi yp ; 

ae % a : : Ys ‘A a : Wea: 
yr Ned ua A Ay, “ { \ a mre? 
Sy ha ene il Mt ¥ nh Ay i zh Vi yt PR 4 e A " k \ ie Pe 








TOU Oe CN A ae 
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No. 77. D. A. Montague, the contractor, says: “Found flowin water at a less. hy. 
depth than ever found in any well in this State that I know of.” The record of 
strata is: ree 


Feet. Feet. 
PMSIAOOCYE SOC a ku Licks seo eee ake 20. |' Soapstone... sc cc. 5. fe eee 100--5/5k 
RRR eS oaks ns Sea ee Se 65°} ‘Fire-clays. 02.2022 22. eae 4: TSBs 
Water (1 gallon per minute) .. 2.2... * (70) Hard rock ot. 05) ss 
REAM SD Nee ans. ae, kik pata aes 80 | Water vein (9 gallons per minute)... 175 
PLIeTOCIC sb oe SEL oo Le ie 85 : | 


No. 78. Cost about $3,000. Contract price $2 per foot. This included drilling and. 
putting casing in place. At first it brought up some sand. Each flow is separately 
cased : 74, 5, 4$ inch casing, respectively. Stand pipe through the surface material 
is 10 inches in diameter. The flow has decreased from 173 to 100 gallons per minute, % 
probably from sand. 

: No. 79. Cased 34 feet with 2j-inch casing. The strata passed through were as 
ollows: 


| Feet. Feet. 
DREN GR IEE po are op oa aces ceebcnceente | 31 | Sand-rock (9 gallons per minute) -.. 276 — 
Soapstone and fire-clay -...........-. 125 | Fire-clay, soapstone, and occasional 
Water-vein (3 gallons per minute)... 130 thin strata of sand-rock ...-...... 465 
Fire-clay and soapstone ............ 250 | Water-vein (30 gallons per minute) . 488 — 
PTR MOU. Paice Sack <\wacatcaued ches 251 vo 


{ 


No. 80. Cased 35 feet with 24-inch pipe. Flows at 95 to 100 feet, 3 gallons per 
minute ; 302 to 337, 9 gallons; from 477 to 506, 25 gallons per minute. . 
_ No, 81. Soapstone and fire-clay to 155 feet ; water-vein (3 gallons per minute) 165 
feet; fire-clay and soapstone, 245 feet; water-vein, 5 gallons per minute, 270 feet ; 
fire-clay, etc., 305 feet; water-vein, 20 gallons per minute, 330 feet. ‘ 
No, 82. Cost $700. When first completed two wagon loads of sand was brought up, 
It then flowed 90 gallons per minute, now 50 gallons. Flows of water from 65 to 70 
feet, 1 gallon per minute; 130 to 168 feet, 5 gallons per minute; 258 to 240' feet, 26 
gallons per minute. Other flows were found at 376 feet, 30 gallons per minute ; 400 
feet, 75 gallons per minute, and heaviest flow below iron rock (probably pyrites), 6 
inches in thickness, struck at 427 feet. The well has 3-inch casing to 37 feet, and 
2-inch to 57 feet. #4 a 
No. 83. Cased for 32 feet with 24-inch casing. ah 2 
No. 84. Cased for 120 feet with 24 and 2inch casing. The formations passed — - 
through are: Surface to 29 feet ; soapstone and fire-clay, 185 feet ; water-vein, flow 3 
gallons per minute, 195 feet; fire-clay and soapstone, 245 feet; water-vein, flow 9 
gallons per minute, 338 feet. 
No, 85. There are about ten other artesian wells within half a mile from us, and all 
seem to be flowing. We think having so many so near together has affected the — 
- flow of all to some extent. 
No. 86. In 1884 387 feet were cased with 72-inch pipe; 558 feet with 58. Main flow 
from 575 feet. The outer casing is perforated in two places to admit upper flows. 
No. 88. Now pumping; 400,000 gallons daily reported. 
_ No. 89. Cased to 345 feet. Pressure, at first, 32 pounds; in 1884 the Colorado Sci-. _ 
entific Society reports 8 pounds. 
No. 92. Since sunk to 534 feet. Now pumped. . 
No. 93. Total cost, $1,280. Contract price, $1.50 per foot. The water comes to 7 
feet of the surface. Several other wells in the vicinity are pumping from the same 
water strata, which is probably the reason the well does not flow. 


ah <A re toe ae) EVO, £ BA 4 RA al es oe | i.’ (Wye " Ie Oe eae i a rm . ' 
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: The following is the record of the strata passed through: ° 


tes ed Se 























Se See Ne ny Ma Mtn ye : Sate tk, 
i" Me 3 ve oe c re % Phas SEO ye j we aN % ‘ite EN Le . 1 ¢ 
Pee aah atc 4, SAR DESTAN WIRE EBS 40% oe ABC 


epics. * Thick- Depth ! Thick. |, Depth 
ae ei as’ awa Strata. wash tbglow sare 
, Feet. Feet. Feet. Feet. | 
A 10 dodedwie sai}, ORMC-FOOK (csayeu eonteey ane ale 10 328 
SED Give Warten sss 2- a6 1 11 Clay oe in teas teab see ok 15 ' 343 
| th GE ae aa 7 18 Sand -MOGk’ son % Hearn facies 10 353 
REEEIE Ei Asin hadoc ches cs sse een 7 25 Hard sand-rock and iron py- . 
Beak wile ec bie celecdctes 11.6 36. 6 TIUOS hE uh ems weld grate wih a ad 2 355 
Mehta d0s,6 fe sau 20's 6. 60 43.2 || Artesian strata.............. 3 358 
Ta a a ae 92 135 Claw ike adencs Stee ote 12 370 
oo ae 20 155 Sand-rock 2 livsgvetsuaeuntekes 8 378 
SENN Sp giste as ainc see cscs. 55 210 SHAG A» eso a pkdaw cea aas 2 380 
OS 10 220 NARG-TOCK.) Sc<sisacdcad a ruunke Tee 387 
EA Sea 40 260 Oony aera Se aces? 40 427 
BMICG Ly cSt) cw owe sc ces- ce. 2 262 Sand-voek Fs Poe eken ot 24 451 
"Artesian strata.........-..... 8 270 Gla chen. doe Sallam shame been 23 474 
h URES a ESA's ole nice cies ae oe em « 8 278 Shalet. soak awttae save anes eas 20 494 
PANG POCK .....-..5--..0------ 8 286 (NRG sivas de Sane ale oe aaa ale 35 529 
Dues Clay. .>....... Delgo. din nye eee 5 301 Sand-rocks:. 25 2.6 ne uaaes 46 575 
* MMMPTONIG Cage dtc ecossscecen-- 9 310 Artesian strata.............. 40 615 | 
Ne eee 6 316 Sand-rock sai. 6.0 .aceent aces 8.10 623. 
a Artesian strata............... 2 318 
Ee), ne 
ees _ No. 95. The well is at 330 Gerspach avenue. Cased 265 feet with 24 and 14 inch 
easing. The strata are— | 
: eet a8 ys Feet. Feet. 
Mee euriace tO... -..----- 2-26. o nee ane 30. | Water-vein (flow — gallons)........ 195 
“Site * Soapstone ........-....----.-------- 704 HiPG-GLBYy sectcie’ sou sans « o oben, See bee 
Ber! Mare vein (fowl gallon per minute) 80 | Flint... 22... 20... le elec ec wees pats pie 
BEEEIOOMURGONO |. 5 ee enw nee ence 100 | Water-vein (flow 3 gallons) . .... 2... 240 
A a 105+} Wire-elay v2: 2o2 vec aoe & oe 6 oe eens Soe 
SE es 125 | Water-rock (tlow 6 gallons). ........ 264 
MIEENIAIETOCK. Foo oo eo sac eo ace ae BBO EMD Ges Caw sas ent ate Fuze athe aen eee 265 
SE ae 165 | Water-vein (flow 10 gallons) ........ 273 
|. Water-vein (flow 2 gallons)......... DASA PY bee Se aes Ree AE 7 GAS 275 
“iN . BEPOIGY Shc... = 2s . BEA sae 190 | Water-vein (flow — gallons)........ 338 
wags - No. 96. On Argo street, Denver. Cased 241 feet with 2} and 1} inch pipe. The 
.. strata are— 
> re a Feet. Feet. 
ease surtace to........ pepe Naa aA Shel situs owas eee wae sadta out pepo 972 
“4 BUMPMGMUBVOHO. 61.0.6 0 aes eats een ns cane Add) imeselay <6 22’. Weis oki Re sea ee otal 279 
BEE EINT-TOCK 2... = eens cee ,--- 116 | Water-vein (flow at 275 feet, 15 gal- 
Me. Soapstone (flow from 120 feet, 1 gal- long} Joe) 5s Reet eS aude ee 
Sey ae pees LOLs) Mire-oldys cit cclcs te) Cowra tae eee 317 
- Fire-clay and sand-stone (flow from Water-velm iru. 230s ase meee 329 
meres feet, 3 gallons ....-5-.'.-.. --.- 2455) * Hard voles sn Jeet ie ed nlckee earn 330 
mt) SE IE ea 246°) Sand-shale: ts ct sels asentdew one 346 
BEMMMITOCGIBY . coil 2 sees le. ese ees 255 
_ Water-vein (flow at 267 feet, 5 gal- 
RTM ci \ ya's fa'n da'ein o's ae ere 271 
Nos. 97, 98, 99, 100. (See Himber’s table.) 
> No. 101. Contractor says ‘‘ought to have been cased, but parties would not.” 
No. 102. Since sunk to 700 feet. At first only to 525 feet, with casing the entire 
distance. The pressure was 45 pounds per square inch. | 
— ——Ss ‘No. 103. In the rear of the railroad building, corner of Fifteenth and Larimer 
streets. Cased for 320 feet with 53-inch casing. 
— ~~ No. 104. On lot 21, block 20, East Denver. Cost, $1,611. Two separate casings, 
x 400 feet of 53-inch; 545 feet of 44-inch. Water is now 10 feet below surface; the 
ed head used to be 35 feet. A pump has just been putin. A little sand has been brought 
up at the shops. | 
No. 105. Contract price for boring, $1.50 per foot. Total cost, $1,225. Water rises , 


¥ _. to 20 feet of surface. Another well from the same water stratum, only about 300 feet 


_——s away, is being constantly pumped. 


ee : Seis 
ea No. 106. Corner of Sixteenth and Holladay streets. Cased 360 feet with 8-inch pipe. 
a) No. 107. The first well sunk after the discovery of artesian water; cost $1,500. 

ae No. 110. Lot 1, block 37, West Denver; cost $755. Was sunk to 314 feet in 1883 with 






_ wells being sunk all around us the flow commenced decreasing until it was barely 


ares ' 
a: a _! “9 \ 


+ 
ie 


iy i Be ~ My . . . u elm . . * 
_.  4-inch casing, furnishing an immense amount of water rising in pipes to the third 
story, where it emptied into a large receiving-tank. Owing toa great number of — 


Feet. 
ls SY. yell 358 2 aaa a ee 40,.)\.Blie clay}. .00 5) .4226-9 wed ite ae 558 
5) SNC OR eR SAR 90. t.Water-rock 135.2 30... 260) {Lee 568 
BPG RA ATG OK oct ch chal os ey ily 70. |: Brown shale... -iovscnue oe 570 
NOON as OE Seem hes 90. | Water-rook’ 2... wl ka es Sec B75.) het 
Bine sand-rock?....2. 2... 0.0000... 135 Blueclay!«'. :veolsate sdeeeae, ane 979 4 
CTE A Re SS a ae iar 260 |) Water-rack «iio sus Sede ta eos 584 
Water-rock (water did not rise to Blue clay: scx hoe Gime Dou Uae aa 590 
TENE 2 ec EI 270 | Sand-rock «oid owe bass Vac ace e=> B02" a 
Clay and sand-rock (flow) .......... $46 /1,Blne. clay ic.3W'slen ante alu Mani eee 620. Fa 
WY ERWOT PTAC ea kt NT) 356 |. Water-rotk..cwyesute oui ene 6257 | 
UD PMSA Aah! ed RRR NTS 395 | Black shale dane eden enide Sookie Un 
PAUMSOOKy clu eh toe aie Doe 410 7‘ a 
The flow increased from 346 feet downward. Rat) ae i 


at ed 7 AY 4 \ Bale o ~ i Moe 
ys ‘ ’ Chae i Vy iy bel 


204 
\ ie 
sufficient to supply the boilers. 
lower part with 3-inch casing. 
to measure the natural flow. 


No, 111. Block 101 East Denver; cost $950. Fifth flow is used. 
No. 113. Now pump. Have a second well 700 feet deep. (See Himber’s table.) 
Nos, 119, 120. Corner Larimer and 18th street. 
No, 122. The assistant engineer in charge May, 1890, said the well was no longer __ 


used. Has been pumped for some years. 
_ No. 123. Corner of 15th and Curtis. 
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The first well to reach the 600 feet ow. 
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cA as. Si Ce ee ‘ a: ee ER 
In 1887 the well was deepened to 600 feet casing the nia 


Now get ample supply by pumping. Haye nomeans, 


jo eee f “ay a a: 


bm i \ 

: . . : : cod dey 

See variations givenin text. 
x 

ee 

oY Ty 


No. 124. Corner of 16th and Lawrence ; cost $1,650. When first finished water rose aA 
60 feet above surface, now only 30 feet below. At 350 feet water bearing sand struck, 


but without pressure enough to bring to surface. 


Pump is 100 feet below surface. 


Case is63-inch pipe. Now pumped, — s Yer 


No. 125. An attempt was made to sink the well deeper in 1890, but the tools be- arte a 


coming caught the well was abandoned. 


No. 128. At the northeast corner of the City Park of Denver. 
No. 129. Cost $800 for windmill and all. 


No. 130. Thé strata are: 


Feet. 
OMEN AY Gee Sule ih aZi wes ackid eee en 0 
sR a lal RAE, Sen armen yo 41 
OE OSES AT TG [EN ae ep See 81 
stn A ERIS aa ne Naa ARV De 181 
OC 4.9 STS dy aie eR Se ROD RIE  ali 201 
Sandstone and slate ....-......... 251 


No. 131. Cased for 595 feet, 68-inch reducing to 4% and 34; water at 2354 to 3054, 


_at 460 to 510, at 570 to 620. 


No. 132. Water used in manufacture of ice. 


Pumped. ee 
Feet.;: \ 2:5 

Said... 2. .2.... 21.0. tee 
Unstratified: shale::.)....-) i Gia ee oF 
Sand... ....0. 25.0.4. 2) a 
Shale 2. ...... 0.5) -02i1) 210 
Water-vein (water comes to 121 feet ! ek 
of the surface).........) 2.5) 60S ae 


( i \ eS f,. 
Use 100,000 gallons daily. Some sand — che ye 


was brought up at first. e 
No. 135. Filled 100 feet with sand. t Se 
No. 136. A suburban well. Cost $1,265. Re 
No. 137. Cost $1,250. Cased to bottom. The strata are: ee Ee 
Feet. Feet, eit 
RUpIACe MALODIAl:: .\ nesses cess Ce bbe 60 | White sand (flow 2 gallons per min- Ys 
PEMMIOLUNO us (iirc ta so, oth Watt 300 UGC) i. nn ns la sale nies ie 480 
White sand (flow 3 gallons per min- Black shale (soft, caved badly)...... 580 j 
ING Se Ea a AUR 320 | White sand (flow 6 gallons)......... 620 ‘ 
Pee Alene cin her Oe 450 | Black shale °...2,.12.., ic.) 1p cc kgeae 4 
No. 140. Cased to 548 feet. From 410 feet, temperature is 58°; from 563, 66°. The - 
strata are : = 
; Feet. Feet... x 
Sand and bowlders.......2...... 2... 62 | Water (3 gallons per minute, 58°)... 410 
Bote BANG-TOOK..¢ oo 150) Sand rot: lio. ou he ae 450 an 
lavane shales! sls. Loe 240 | Clay and sand-rock.../......2...2.. 048) aaa 
Water-rock (no flow)............... 245 | Water (20 gallons per minute, 66°).. 563 
PUmROrana Cla yors. So. fools oth 400 "| (Clay). c0 2 2. os ee , BOR aa 


_ No. 141. Cased with 3-inch and 2-inch casing for 345 feet. 


’ h 

Feet. Feet Viet ; 

9G NB Ie RO ioe ae ee ---- 34) Water vein (flow 3 gallons per min- Oe 

Pines fo. Ue etdete ey OU Ute) oct ae ie a 170% ae ¥ 

ATMNENO-ROCK oo oede sla cee 80 | Soapstone, shale, and fire-clay ...... $70 ee 
UTES OA Geli a a 160 | Water-bearing (except 13 feet of clay ; 


No. 147. At Petersburg. Cost $1,080. 


at each of the water strata. 


: The flow has increased 2 gallons per minutes > 
Cased with 34-inch casing to 276. feet, with 24-inch to 620. 


The record of strata is: 








about 400 feet ; flow 180 gallons).. 450 


The casing is perforated — 
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No. 152. Total cost, $2,467.77; 42,000 gallons pumped daily. The record of the 
Strata is as follows: | 























Thick- Thick- 
Strata. aba. Depth. Strata. assets Depth. 
Feet. Feet. Feet. Feet. 
EMRE aia. iy an stom wae Jaden f 7 Water strata Qo. ol 0.6 493 
Mixed clay and gravel........ 20 27 mandstone.. 2.3 tr Uercg S }: 4 497 
Soft sandstone ............... 8. 35 Water, clay, and shale....... 30.6 527.6 
Brown sandstone............. 72 107 1113 CURSES ion, oi a iat 6.6 534 
PemppacONOs. 262... dice. ccee 100 207 Sandstone with sand and clay 46 580 
Shale. 2s ol. Bes wells Sale cin piste G 82 289 SANGSUONG . cue dtye eG, on 8.6 588. 6 
Hard sandstone ...-........:. 12 301 hale SL sh ak en YM 1.6 590 
White sand (first water-bear- ALO As soak Brno exutiicusu ll 501 
ing stratum)................ 5 306 Sandstone. ...........0.2.- , 2 603 
Hard sandstone (rises to 63 Hard sandstoné’:- 2.22222... 22 625 
feet of surface)............. 2 308 Mineral sand.......2........ 1.3 626.3 
See ae 82 390 POG OST pt ste aia Sod aie yad Di oe 1.9 628 
Water sand (but no water)... 5 295 PAM Hee a ry ao te aie 6 634 
Se Lee ee 53 448 Shale and sand alternately .. 24 658 
Soft sandstone................ 5 453 Hard sand-rock .........2... 7 665 
Hard sandstone .............. 76 460.5 || White water-sand........... 4 669 
fmise Borate oS kkk. lol. 6 466.6 || Sandstone. ..2... 20.002 oo... 2 671 
. Hard sandstone .............. 10 2B. Ge Seales: Paes Baa te os 6 677 
MOE Strata ..............4. 4 APO. GM SORASTONG.. 65 ol oe cle lhe. 2 679 
Hard sandstone ...-.......... 5 459, 6 it Hard eunhds dct tess ute ate 6 679.6 
ben AtTats <o.. ccs. De... 2 457)9 Wi RUBIO, ou owen k ou spa 4.6 684 
Hard sandstone .............. 5 492.6 














Captain Campbell also gives the following wells, located within 3 
miles of the Government reservation, which are not included in the 
tables. Most of them are not mapped and not counted. 


List of artesian wells near or within 3 miles of reservation. 











"= °° Fy PIA Reece nme mer we 
oss Gallons 
Depth. aye of per min- 
: ute. 
EAP PEE GE Ae ia ONO IO Ae 
Feet. 
NN ed oes Se coc hoaser dau See dee ce A ee BOON Mirste sce eeens 1 
EMO IERES 1 best Sek So iws coun Poa e oo ee ea cel 500 | Second ....... 12 
Sperone Transfer Company -.....00. 0.00.6 subedocete cc cone cee. SOO b FarSb, or gs 7 
MT SS aye yo a es oss eScasidnnaydues OLS hinds ohn: 15 
SEIN OU Se ld dods oc sank volte etin cite oes ooe ech Oho ea A75 Second)... 2.04! 30 
BEESON Deo whe Sos yo biecs oh Soden evened PORE siniw we Bale vintaln s ainile eb es B40 PR ip Aas oy 20 
ME a ib oe cody Vac Sone stays cd fete Mult els ok O22 ae) GO baa eee 35 
ae DAOTTison .....--.:.-.. i Fe eo nwlelons sisia cette a ee eed er bat ih (OTS Mirstuse oe es 12 
a Ge Ea IS Tec eee eh as ae i laa COO) os 8 OO ee gue 12 
NEEDS Pino Secs Sa Last TAC LURE it eo a ese 425 GOn RLS iN 1 
ET AGRE ie an aig Ue jae Health ata oe 500 | Second . 2-222. 25 
EI. AER I a NG ee ee ie Wie ae eT Mra LO ses Bicds aoe Ede 10 








No, 153. Cost $2,250. At 804 feet water was struck whicli came to 45 feet of the 
surface. The record is: 


Feet Feet. 
Surface ...-. Beet ele ee Le opt Sandstone’ Soy uses et els Pay ih cep eae 
METS acc soe oe oe SL eB hi Bing clay‘and shale. od ee 794 
DIR ae fC er ak cu ery 230 ik ADOSPORO. oo leu OS TNT OF baggy 802 
I tt hates deco oe eat GhATeS 8 oS Pi ore NODEIE WTA A 804 
Shale ..o... Mae ie a ele oe ole a ee eS ta 251 | Sandstone and water ............... 


No, 154. Put down for several neighbors at the corner common to their farms. Now 
owned by Messrs. Culter, Horn, and Canning. Cost $1,440. “The well flows with 
greater force after 6 p. m.” 

No. 155. Cost $725.50. Cased 800 feet. 

Nos. 159, 160. Both wells are used for irrigating orchard by means of pipe-lines laid. 
Area is not given, but owners say that each well, if all the water is applied and used 
with pipe and hose, applying only to trees, would water from 15 to 18 acres. One 


well was contracted for at 75 cents, the other at 80 cents per foot. The cost was 


$793.10 and $852,52, respectively. 


ZOO ee ARTESIAN 


Sepoe through are: 


ja PAs of a Bicone Cabs omeiee 26 
Blue-clay and shale..........-..--.- 62 
Ine sean TOGkK oc. cele cb wee ce - 110 
PEEVE Pe ee OS ees coe ape. cose an Soake 
RMR OES lo aien os Soins oa cpa ne Lew 
PRES LS Se iia ood ba Me ROSS ei Lae 
Ame PRS le en ahs beeen BRE 
Pawan snales.' 3 ol. ee ee LOS 


_ Water-rock (flow at 177, 1 gallon per 


REI UGe) Pasion t bow a kc maine nie bor 180 





ree 


' wy, Ae te 
No. 161. Is cased 350 feot with 34 and 24 inch pipe. The satan is ‘plped to the | _ ee 
highest point of the owner’s land and there runs into a small reservoir. The strata | | 


Nia’ 
: a 
+ Reabel: oe 


CIBY sei eae og s coe ce ceseieet onan en 
Sand-rock.. 225i... 20 52 Se 
Very hard sand-rock.......-....-.-. 270 
Clay>.0%5 (55. 205. ie alOre # 4 
Water-rock (flow, 3 gallons) ..-...-. 315 ~~ 
Clay and -sand-rock...... .. 22220 ueeoaue 
Water-rock (flow, 35 gallons; temper- 
ature, 610%, 2225. soe 3700 
CIAY ooo ook awe oe coe beeen 277 


No. 163. In Littleton. Cost, $360. Not cased at all; 16 stove-pipe is all ‘theres is 


init. Used for water service. There arenine flowing wells i in this town, Littleton. 


No. 172. Cased to 165 feet, with 24 inch casing. The formation is: 


Feet 
ECO R Re Ce no sowit ois eS cle se hones 48 
BMI tea eS Lis. w thy p See eee sea 58 
Sand-rock (1 gallon per minute)... -- 185 
Shale and bine ¢lay..........,....-. 240 


No. 174. Cost, $287. Flow is increasing. 


No. 175. Cased 246 feet. 


Feet. 

Surface material and blue clay...-.-. 70 
PPIOHBAMAI-TOOK oF. 25 Case sacs cess 83 
Clay and sand-rock.....-.......---- 95 
LEVENGER aie CHRO aR IN Rl cea pag Bory 136 
140 

BRE CONOR ogi Dood he 5G we Hed Gwe D4 
Water-rock (1 gallon per minute) --. 260 
REPLEMLA Oh oe a OS scene be oe ewe 281 
Water-rock (3 gallons per minute) .. 285 
PPREECIA Ve root. Je ble Movie gh we 314 


- Feet. 
Sand-rock (2 gallons per minute) <u a ch ieeers 
Blue clay: 3<.-.. 0-3. £0 ee 288 
Sand-rock (5 gallons per me 291 
Blue clay ..-~% 3) .s-tn inns ope pe 298 


Has increased 5 gallons per minute. 


Feet. want 
Water-rock (5 gallons per minute).. 320  ~— 
Sand-rock = 0... 2/22...) Seneca 329 
Clay; cen. [toe ees oes 2d 333 
Water. rock (8 gallons per minute)... 335 
Iron: pyrites . 2.2. ..)5....t . eee 3304 
Sand-rock....4: 20.20) <4. 40+ eee 393° 
Water-rock (12 gallons per minute). 400 
Sand-rock. .. >.<: - «id: 4... 424 : 


Water-rock (20 gallons per minute). 431 


‘Sand-rock 139.22 S02 se 2a 467 


No. 176. Cost, $559.13. Casing of 34 inch is down 300 feet, of 24 inch to bottom. — 
The latter projects 15 feet into the 34-inch pipe. The bottom 80 feet is perforated to _ T4 


admit the flow. 


eet. 
PEC O Sr Aline Lub w deck vir Sarnied's, 30s 47 
Blue clay and sand-rock, alternately 242 
Water rock (no flow) -............-.. 247 
OE EE) ll A A NE CC le I ae 9 250 
BRRMECE ce ah So SCL bale hace > « 258 
mandu-rock and\coal . .2.. 2... scoe nek 260 
Water-rock (3 gallons per minute) -. 265 
PUMSIDEANE Witenes dita es © on Ors ohieu areley 300 
MEER SERS hd Liens Seba seat tt aa ae OO 
Water: rock (5 gallons per minute) .. 306 
SERS aces hes aliedeb a coapereapar ore 
Binidcrock Oe Renee peer pee Se Tee 381 


The strata passed through were: 


Feet. 
Olay. 22 ois. 2 a 2 eee 390 
Water-rock (7 gallons per minute)-. 425. 
ORY. we. tare 5. ce eel os 0 ofa cael rn 430 
Sand-rock: 22 2... 2.0 see eee 445 
Water-rock (10 gallons per minute). 450 iE 
Sand-rock, ...:.... .t.. - 5.0 Jo seees 
Coal’. ooo tin wa wind ohoept 4654 . 
Sand-rock. . 2... 25. vo .s<son(t en 4694 i 
Iron :pyrites..\\. in 3. 6se0 <a 470° 
Sand-vrock (water 16 gallons per min- 

tite) 2. 23. ek OR 495 


Clay xine. ss 03 tne clie oe 0 Cc eater seen ae ty 


No. 179. Cost $1,092. Was first sunk to 378 feet ; then cleaned out and sunk to 525 
feet. Captain Campbell reports 31 gallons per minute as flow. ales 
No. 181, Temperature 62°. Mayers reports the well as flowing 3 gallons per minute. - ~ 
No. 193. This well is the first one put down in Douglass County, and secured the 
$200 premium offered by the county commissioners to the one who should first find 


flowing water in the coanty. 


No. 194, About half-w way between Acequia and Sedalia. J 
From 80 feet water came to within 15 feet of the surface. The flow comes from 
between 400 and 440. Mr. Kemp says there has been no decrease; if anything, the 


flow is stronger. 


‘It irrigates the house-yard, about 300 trees, and vegetable garden; in all abouts 
two acres. It has given the best, or as good, results for irrigation as any well in the 


State for its low. This i is due to the water being carried in pipes to almost the exact 
spot where it is to be used. If it were left to run in an open ditch in a dry time 1b a 


would not get 100 feet from the well.” 
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ae we PONS Se area ARTESIAN WELLS. , Galt cai AIS ho ae 

Bae sn y ‘s seins : ; rae Pia) ‘ 

me No. . 195. Clsed’ 100 feet matt 4- eh pipe, the onindey with 24- inch, Is pumped a 
*y by @ windmill into a 75-barrel tank. Is used for irrigating town lots. Water comes ee 


to 50 feet of the surface. Pump is down 75 feet. Supply large. sa 
be No. 196. Cased with 5 and3 inch pipe: Water rises to 50 feet of surface. Pumped. ae 
WG 4 - Supplies railroad needs. — | aa oa 



































sf No. 197. On West Plum Creek, 5 miles south of Sedalia, probably section 36. The ae 
most southerly flowing well in the Denver Basin. a Kp 
Well was sunk for coal, oil, iron, or gas. Sree diaNt 
The record is as follows eee 
“t.3 . 4 Ae a é BP or 
Bas Thick- Thick- ha Sea 
3 sippes Depth. hese: Depth. COUN 
J Feet. Feet. Feet. | Feet. "ig ee FS 
_ Black adobe. .-..-- Pahgeig a Pe zn 10 10 || Brown clay with sand....... . 5 238 Sue S at 
Be iiquid OY ae ae ea 4 144 Browal @aHd 232.56 2-1. 3 ae. 5s 13 251 ae 
- Conglomerate ...------------- 40 BAO wR CLAY 22 cionicnw niin cy 1 252 eee 
SeIVOr SANG 6.52. oe <2 22 eens. 10 64 || Hard brown sand .....---...- 10 262 i 
White clay 4 Se Sais 5 69 || Mineral] paint ............... 1 263 4 
. > eOlay ana sand ..-....,.--..--. 4 73 || Hard brown sand........---- 20 283 Din PERS 
4 ie Heavy conglomerate .....-.-- 5 TSR MCULLONCIAYo ceo at Ce ae acct 15 298 Cie ee 
__~ Green shale ..-...-+-.-------.- 5 BS 1 Firdahnds oe ole et | 5 303 pay 
Perm eliow sand... .::.-------<. 6 S97 Clay and’sand iu. 420022. = 70 373 gh 
ms. Pca veand sand.s..2...-------: 37 L2G TY Wi tG SANG wu sas cue tae co cas 20 393 % 
es Melldw sand-...../..-<..--4. 5 ASS: STAY rPBANG snot U5 oe pst oie cieee- 15 408 cet 
Brown clay and sand ........ 20 153) | Quarty anand .< os... 5 fees 19 427 \ 
Wie. Brown sand ...........0.-2-.- 2 155 || Clay and sand........-.-2--. 45 472 
_ _-—sOWhite clay...---------------- 3 LOB HHNGT CABS, CLAY an a5- 5-2 29> ven e- 2 474 
et 3 rs s epi SADC A) - fees eco. 15 17S OOM SANG 5 ony ne nd Yoelgg Reece's @ 2 476 ’ 
Re Sand mixed with iron ore .... 5 178 || Clay and sand mixed..-...-.. 24) 4784 pe 
ee iSand and gravel... .... .. 30 208 || Clay and sand alternately .. 40 / 5184 a2 
he _ Lava sand (water 12 gallons OS BATE Sq as oes sofa See ws 2 5204 
a = PEUMINUTG):.< 4512 4- 55 Jae. 10 LSU OL yee ciate sae ashe lees oan ae 7 A27 ‘ 
ag BPMEE RT Nile Saves ess dow ss 5 223 || Clay and sand alternately ... 53 5803 
“¥ «Green SI iy eee 10 233 ; 
ae 
a. Clay, sand, and shale alternately. Some iron ore at 595 feet. aes 
_ -—. | Between 735 feet and 850 feet there are about 80 feet of good iron ore (magnetic 
Bis oxide) running about 40 per cent. iron. 
We A few layers of iron pyrites. 
Be, There were two lines of casing used in this well and two liners. 
ie Depth of well about 1,500 feet. It was never actually measured. 
Bev: This well was sunk by A. P. Swilzer, Denver, Colo., in 1887. 
ee No, 198. At first the water came to 24 feet of surface. Now 50 feet. Cost was 
i: $1,300. The strata were— ; i 
Bs.’ } Feet. ; Feet- chek: 
_. Surface and sandstone to...-.. seegec 100 | Gray rock with hard blue streaks... 562 =. — 
ae mock s.-2:.°. BPE RR Ge Vat ahs athe eas 150-7 Sand-and cravelvee. ves. Vow. ales 600 re 
OE eer a eae ALD Dingo slate, Skule, ae oo ne ee oe tna 700 Sat 
bk “white sandstone (WALLED) ics c eosin os 5 4005) (CIAY, ObC 2. oe 3. 48 ee ed remind eae eR UO yawn 
ma). | 
as / : t \ i . 
————-—sSCNo. 199. Cost $1,200. Located close to Arvada. ‘Elevation too high for flow.” as 
ry _ Water stands at 60 feet from the surface. Supply never tested except with the 
_ drilling-pump, which failed to lower the water. ae 
1g On section 17, on the divide between Clear and Ralston Creeks, two wells were 
sunk, one to 650 feet. Water came to 50 feet of surface. 
oan : No. 200. Cost $235. Contracted the drilling for 50 cents per foot.. 
ie No. 201. Water-flows only about 1 gallon per hour. Is strongly impregnated with 
3 sulphur and iron. Mr. Mayers reports that it frequently turns black in the pitcher, ) 
again turning clear. fi 
; ee No. 202. The price paid for drilling was $1 per foot for first 100 feet, 25 cents for 
| each 100 feet; 2-inch bore. ‘Total cost, $800. The strata were— 
aa A Thick- Thick- aaa: 
2 Strata. Sone ks Depth. Strata. Noak: Depth. ses 
Dy 3 Feet Feet. Feet Feet. 
he 1 Ee ee oe ie a Indurated clay...-........-. 12 97 i 
oe! MEGMCURE SU e Ss Pon hs 5 Sle a n'site clas 18 64)/||) Sand slates sve sees. dese oe. 41 138 , 
Ay NCIS a aa a 1 Bor Troma ven ccas Fe A Erne eats a 3 141 
. SEMA Gee Miia. heed a cineo ass 12 OF jbShale..) gee scete. ‘dae vare ss 25 166 
SS (ALL on alle Spam it I a al ag Gig) Sy te Coalosce oon e ese te sees. 5 171 
ne Pe EWACKBNAlG ..U 02.25.12 ees 16 $4} Clay 4.20; Fe etaneees Sa ERO ER 25 196 
Coal... - 2. oe. eee ee eee eens (ft) © |eeee------ Sandatone and clay .......... (f). () pe 
RY: * 8 inches, +10 inches, { First flow of water, 





axis Sat Th Bt eit CR LCA Oa I a Se 
j : \ . ' ) D a ‘ ss CNW ie 
i f : ay 19 , cr ‘ Wes ‘ MGs AR ROLE i, AN sh i MG Pw an bn 
: , eu R md ay tor ottae SY etc an: 
208 | aaa sin WELLS. nea ie Pha 
There is another flowiug well near by. pe 


In section 30, township 3 north, range 69 west, near Longmont, i isa elit 1 950 feat 
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deep, 24 inches in diameter, which has a flow of alkali water from 25 feet 80: strong " a 
that cattle do not like it. ra a 
At Hygiene, west of Longmont, J. W. Goss sunk a well 965 feet deep. The e forma- eee 
tions passed through were— . eat 
ye Ae 
Thick- Thick. «| (2h aaa 
Strata. ness, | Depth. |] . Strata. ness. ep ste a 
a —_————. Ao ell 
Feet. Feet. Feet. Feet ae 
Surface and soap-stone......- 17 TT Hele ee tral 452. wate oeewae ae 132 ATG Oa hyom 
Coarse sand-rock..........-.-| « 33 ON Sand-ToG kw ass Se cee nase eee 26. 442 BURY 
As oes Sk tA yt AR a 80 130. h|' Fire-clayit ysis Pete ace cane 2 44450 0 Vs 
Fine white sand-rock ......-. 30 160 || Sand-rock and coal .......... 80 Gy tee cee 
PPA Moe hid a sins dia wa owe e Bg 30 190: || Sand-rockti.u2. 6. ..sbisemee an 65 \ B88. 
PMMAOPTOGE (ol ies os conte bb ek 8 AGB Mire ola yin ss ass reeb peau 2 SOL rs 
OR PMOIG SUelt sf cSee sos anions. « 2 200s) Coal, rR o al se gmp sakes as 14 i BOSS Sie 
Coal (supposed) .........-.--- 4 204 || Sand-rock (bearing oil) ...... 300 |<: 2 OOR a ae 
Sand-rock (oil-bearing)......- 80 284 . Cnt EY 
4 
The water flowed from 675, but soon ceased, supposed to be due to gas. PN: fee 
No. 203. Some 16 miles east of Denver, and some lower, bored with a diamond- seorg ‘Pav ah 
drill: " s fii tha a 
Feet. Feet. . 
MY SCIEN Es ecb <b ka ed ips ude wseea 12°) Coal, dome shale. .u.. 2.4) aaah 267 
_ Soap-stone, with thin streaks of coal 98 | Soap-stone.----.... - + Cg 271 
MEOENOHIAINO G2 o1.0 2525 soe hae eee eet 112) | Sandstone: .. -. 25. 2 ee 293, 
PUOUMT-BUOUOG': ou cee < hana soon meeis mentee 121 | Soap-stone, some coal .... 2.2.22. oy AS HRA 
DANUSTONG. ve ooo a ween dpawmnenas scitled |) Sandstone... 2's. fn) 26 361 “ 
BESO SHON, \'e sre ova Caldas ee Dey ledine On 147 >|“ Soap-stone o... 22..0.. See 380 
Soap-stone, thin streaks of coal...-.. 158.) Sandstone. -.. 2.22 ee B90 hs i3. 
Coal, streaks of shale ....-........-. 173 Soap-stone, shale, thin seams of coal 465 
Soap-stone, streaks Of coal Sere e200 1) aes eRota yates souben y- saw oo 2 700s Caan 
RETINOL OU Zi be ole tail w gle wie on 241 |, Hard, gray rock... .....¢..220s\53.0 seen 
Sandstone, seams of coal.....-... 9 SO) hy DOL BIOS oe one dis ae wale wn ole nanigen 300, 
Soap-stone ....-....--.. Ad Sane eeee 260 oh 
United States Signal-Service office, Denver, Colo. : 
[Precipitation at Denver, Colo., December 1, 1871, to May 31, 1890.] e 
. Year. Jan. | Feb.| Mar.| Apr.| May.|June.| July.| Aug. | Sept.| Oct. | Nov.| Dee. Total . 
; yearly. 
eel aewes ep wawco deh ot ey Oe iti Tose hs Be Be ald ad ial 0.54: 1h yates i 
MG ue fa 0.55 |.0.22 | 1.71 | 2.09 | 3.74 | 2.07 | 2.69 | 1.65 | 1.57 | 0.68 | 0.69] 0.29] 17.95 
Pease tase =) 0,13 | 0.24 | 0,22 | 2.43 | 0.75 | 2.24 | 2.00 | 1.41 | 0.89 | 0.73 | 0.16 | 0.53] 11.973 °° 
fC) ieee 0. 84 | 0.53 | 0.49 | 1.70 | 2.43 | 1.21 | 3.35 | 0.68 | 1.34 | 0.64 | 0.08/ 0.17] 1346.9 
ernie cig se. 0.38 | 0.60 | 0.39 | 2.24 | 1.94 | 0.43 | 4.12 | 1.97 | 2.89 | 0.22 | 1.28 | 0.59! 17.05 9 
«of SS 0,21] 0.11 | 1.80 | 1.22 | 8.57 | 1,10 | 1.16 | 2.03 | 0.60 | 0.12 | 1.50; 1.70] 20.12) | 
ry SOD oe 1.90 | 0.40 | 1.40 | 2.77} 2.30) 1.93 | 0.33 | 1.30 | 0.38 | 2.15 | 0/73 | 0.79| 16.38 | 
Te ee ae 0.10 | 0.48 | 1.82 | 0.05 | 2.90 | 2.78 | 1.38 | 2.25 | 1.23 | 0.80 | 0.67 | 1.05] 15,51 
PEM CRS STR 0.40 | 0.39 | 1.00 | 2,62 | 3.36 | 0.32 | 0.64 | 1.38 | 0.02 | 0.19 | 0.21 | 0.33} 10.86 
LAE ee SIR ae 0.38 | 0.32 | 0.21 | 0.31 | 1.11 | 1.22 | 1.38 | 1.46 | 0.89 | 1.37 0.83/ 0.10] 958 
Pee cer cnns 0.50 | 1.22 | 0.87 | 0.50 | 2.21 | 0.09 | 2.50} 2.33 | 0.57 | 0.32 | 1.681 0.00] 12,79 © 
Pee Satie eet, sl. - 0.57 | 0.20 | 0,20 | 1,47 | 2.98 | 4.96 | 0.66 | 1.20 | 0.06 | 0.75 | 0.71 | 0.73 | 14.49 | 
WRN Soi fe lee eG 2.35 | 0.45 | 0.21 | 3.10 | 4.30 | 0.85 | 2.27 | 0.75 | 1.08 | 1.49 | 0.32 | 2.32] 19.49 = 
1884/2... es 0.22 | 0.86 | 0.93 | 3.33 | 4.61 | 1.47 | 0.65 | 1.71 | 0.13 | 0.21 10.19 | 0.76! 15,07 _ 
Loy ae 0.41 | 0.75 | 0.97 | 4.94 | 2.13 | 0.66 | 1.33 | 1.18 | 1.22 | 0.73 | 0.55 | 1.081 15.95 
1 Sp ee 0. 62 | 0.72 | 2.36 | 2.79 | 0.09 | 2.26 |.0.50 | 1.62) 0.98 | 0.33 | 1.93. 0.87] 15.07 Z 
WHET ute oa! I 0.67 | 0.80 | 0.238 | 2.16 | 1.13 | 0.53 | 2.49 | 2.68 | 0.97 | 0.97 | 0.22 0.14] 1249 
Dee ones. pK se: 0.11 | 0.387 | 1.15 | 1.71 | 2.66 | 0.29 | 0.41 | 1.51 | 0.11 | 0.77 | 0.331 0,09] 951 9) 
DROS he Sabicea OA 0.50 | 0.70 | 0.40 | 1.34 | 3.44] 1.88 | 2.94 | 0.33 | 0.28 | 2.11 | 0.53 | 0.30] 1475 °° 7 
Fo pa Sa 0.18 | 0.46 10.35 | 2:50 [2/01 |esssc fucloes [eens bose) cc acs tel eee . 
Total. ...... 11.02 | 9.32 |16.71 [39.27 |52. 66 |26. 29 |30. 80 [27.44 |15. 21 [14.58 [12.61 [12.35 | 26225 
Normal ....) 0.58 | 0.49 | 0.88 | 2.07 | 2.77 | 1.46 | 1.71 | 1.52 | 0.84 | 0.81 | 0.70 | 0.65} 14.57 
a, 
. i 
- THE GREELEY BASIN. nA 7 
Ad ° ° a . sf i ; 
The Greeley Basin is very different in character from the Denver 
Basin. As faras the borings have gone, and they have penetrated 240 
feet, the frmation i is entirely blue shale, with occasional seams of sand. ae 
rock, , i ie) ee 
| emit tT 
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to: some point, as yet undetermined, a short distance below Greeley. 
Bei) From Platteville the boundary between the Denver and Greeley Basins 
seems to extend northwesterly across the lines of drainage to the foot- 


© hills. On the west the basin is bounded by the foot-hills, the shale | 


passed through by these borings coming to the surface and forming 
the plains at the base of the foot- hills. Sandstone of formation below 
the shale constitutes the foot-hills themselves. The basin then includes 
_ portions of Larimer and of Weld Counties, and portions of several of the 
_ districts established by the State legislature for administration of water, 
viz, portions of water districts Nos. 2, 3, 4,5. A large portion of this 
_ subdistrict is well supplied with irrigation canals, and having good 
i streams from the mountains, it is not profitable to expend a large 
amount upon subterranean water for irrigation purposes. 

_ The eastern portion of the district, however, has need of good water 
a for domestic purposes, especially in the periods of low water in the 


pt streams. It is to supply this domestic water that the wells in this dis- 


a trict have been sunk. 
Gs iP 


NUMBER OF WELLS. 


“In this basin 12, or counting Stout, 13 wells have been sunk; 8 are in 
B Gresley: Lat Evans, 4 miles south of Greeley ; ; 1 in Eaton, 8 miles north ; 
i i ‘1 near Windsor, 12 miles west; 1 in Loveland, 20 miles ‘south of west, 
ae and about 4 miles from the foot: hills. The one at Stout is to the west of 
Rs the Greeley Basin in the sandstone beneath the. shale. 
ie Of.these, all are flowing wells except the one at Eaton and the one 
at Windsor. 





ee ibis per minute. ‘The water is of a character desirable for domestic 
use, but is injurious to vegetation, and therefore undesirable for irri- 
. gation. With the water is a small flow of illuminating gas, in sufficient 
pe quantities at Loveiand to maintain a constant flame. Though this 
seems to be a true basin it is doubtful if the flow observed is genuine 
artesian. The hydrocarbon gas present is subject to a pressure equiv- 
x _ alent to a column of water 116 feet high or to a pressure of 500 pounds 

. per Square inch. This great pressure would cause a large amount to 

be held in solution. With the less pressure to which the water in the 
ig “upper portion of the tube is subjected, some of this gas in solution will 


oe _ pressure is removed. The consequence will be that a flow of water will 


be caused due to the expansion of the gas. 
ike foe. 
Ay C. 7. THE GREELEY WELLS 


ah 


Ke. same strata, and have the same flow and cost about the same. 
The following facts were obtained principally from a letter by Dr. G. 


bays" 


ae Taw, of Greeley : 


ays 


ed," 1 by the proprietor of the Oasis Hotel, 6 by as many different corporations of citizens. 

* he The City Well was the first one bored, in 1883, and being an experiment was ex- 
__ pensive, costing in the aggregate nearly $10,000. Starting from the surface, 4 feet of 
eS soil, 31 feet of almost pure sand and gravel, 1,125 feet of bluish-: gray Shale, ‘40 feet of 
ne _ soft a Ba es Rh, this. sandstone was struck a very ‘powerful odor of 


Past) 








he The basin joins the Denver Basin on the hori and includes the South | 
es. Platte River and its tributaries with certain limitations, from Platteville 


4 The flow is nearly the same from each well in the basin, from 1 to 14 
a 


be given off, and gas not dissolved will expand in proportion as the 


3 Ave 8 in number and are of the same character; they pass through the 


i) . , 
_ There are 8 artesian wells in the town of Greeley, 1 owned by the city of Greeley, 








a i ares ARTESIAN WELLS. 


ai 
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rancid fish-oil and a small flow of illuminating gas, together with a small amount of ey 
a dark thick tarry oil having a fishy taste, soluble in ether and saponifiable when’ ne 
wee a Y it 


; 
7 


boiled with the caustic alkalies. ares. Nas 
When the 40 feet of sandstone was bored through water flowed to the amount of 
2,000 gallons during the twenty-four hours. Tested by its capacity to dissolve soap) 
it is very soft. The city council sent a sample to Ann Arbor, Mich., and had it 
properly analyzed. The analysis showed that a gallon contained 89 grains of solids, "y 
principally bicarbonate of sodium and common salt. be ee 
This water was found to be a desirable one for domestic purposes. In the hope of ~~ 
obtaining a better supply the sinking of the well was continued until a depth of — 
2,260 feet, through substantially the same bluish gray shale, but no additional flow — 
of water was obtained. The only difference in this lower shale from that above the ~ — 
water-bearing sand was its constant impregnation with the fish-like oil above de- 
scribed and an increase in the amount of inflammable gas emitted. Lhe 
The work of sinking was stopped because of the expense incurred. The1,060 feet 
below the water-flow was filled up with gravel and the well properly cased and ~ 
packed to exclude the surface water down to the bottom of the water-bearing sand- 
- stone, and now gives a flow of 2,000 gallons per twenty-four hours. ‘The seven wells ~ 
bored afterward were all sunk 1,200 feet only, and all obtained substantially the 
same water as to quality and amount. f AM: ie IT 
Mr. Hunter, the owner of the Oasis well, found the flow from his well to be en- — 
tirely inadequate for his purposes. Hence he put down a pump, operated by steam- 
power, with the working-barrel 800 feet from the surface, and commenced to raise 
from 400 to 500 barrels of water per day. In less than a week this stopped the flow 
of all the wells. The city put down a hand-pump in its well and with the working- 
barrel 75 feet deep, which has been in use ever since, and yields more water than the — 
- natural flow ever did. Company No. 2 put ina hand-pump, which gives for two days’ 
pumpirg by one man a week’s supply of water to twenty-five families for household — 
and domestic use. At the present the Oasis pumps by steam-power all the water 
they want—usually about 400 barrels per day. eit ; ye 
Nos. 3. and 4 hire power from the city water-works and pump by means of a water- 
motor. No. 6 uses a wind-mill, with elevated tank. Nos.2 and 5 have connected — 
their pipes and jointly pump No. 5 well by a water-motor actuated by water taken — 
from the city mains. “c 
_. The city well and No. 2 are 8-inch holes; No. 1 was a 5-inch hole, and was spoiled 
by exploding a torpedo of nitro-glycerine in the sandstone in the hope of improving 
the flow, and was abandoned. All the others are 6-inch holes. The 8-inch wells did 
not give an appreciably larger flow than the 6-inch. ps 
The average cost of all the wells, after the experimental one by the city, was, when 
completed, about $2,500. 7 yas 


_ sy ee 
_ The Evans well was likewise put down by the town. No record — 
could be obtained of it, but the contractor, who also bored the Greeley 
wells, says that it is a duplicate of them, except that it struck the water — 
stratum at 1,125 feet. As Greeley and Evans are at the same elevation, 
this indicates a dip to the north of about 8 feet to the mile. rhe 
The Loveland well was sunk in 1885 for the purpose of procuring _ 
water for domestic purposes for the town. Money was raised by 
bonds—$10,000 in all.. Interest is still being paid on $8,000. Water — 
was obtained at 1,340 feet, about 14 gallons per minute. Hoping to © 
get a better supply the well was extended to 2,465 feet, but unsuc- — 
cessfully. The formations passed through are as follows: _ Siete 








Thick- Thick- ing eee 
Strata. aie Depth. Strata. emul Depth. es 
e ied 
emus bear eS te PC a 
Feet. Feet. , Feet. Beets see 
Clay and, gravel ..-........... 40 40 || Sandstone (flowing waterand ae 
POMOC ep Akane = cacy okt 395 435 Pas) il tee eat ome Meee 25 1, 365. 
PANASTONG Mino es ob o2< encores 25 460 || Blue shale....:....---....--- 95]. 1,460... > 
Blue RUDI S RRR BUS O Petb aw oe 2 km 640 1,'100 "||, Sand stones, -wetnee ese eeene 30 1,490 
PENUASTONG Ween os kwce ean ls edn 30 2,5030'J) blue shales fey te. ce. ol. a ae 145 1, G85%: 5 4 
IDG BAIS wae 46h dia s'nw's se bane e 210 1, 340 || Black sandstone (crude oil) - - 2 1, 637 © 
Blucsha@le..sgssuvine tes oeste 8253} 2, 4624 
i cor 
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Greeley. Loveland has 335 feet greater elevation, consequently the 
__ water-bearing stratum is about 155 feet lower at Greeley than at Love- 
' land; or, as the distance is about 20 miles, the dip is between 7 and 8 
_ feet to the mile, to the north of east. Near Windsor, which is half- 
-__way between Greeley and the foot- hills, R. Loveland sunk a well in 1887 
_ toa depth of 350 feet, ata cost of $580. Water in considerable quantity, 
_ which came to within 10 feet of the surface, was struck at 60 feet. 
_ This was very hard and was cased off. Water was again struck in 


The quantity is Small, but is as soft as rain-water. 
— Eaton is nearly 200 feet above Greeley. The well sunk there by 
_ Governor Haton struck water in great quantity and of remarkable 
_ purity at a depth of about 230 to 260 feet, which came to within 20 feet 


a. 


and at 625 feet. The boring. was continued to 970 feet. No success 
has attended the efforts te get a copy of the record of this well. The 
aR depths above given were furnished by the contractor. 


_ At Platteville, on the southern limit of the basin, Mr. Hopkins, in 
_ Sinking a coal shaft, cut a large underground supply of water. 

_ At the same place, 14 miles southeast of line, an underground stream 
i of water was bored into in 1868 at a depth of about 30 feet. The 
- width of the stream is unknown. It has a depth of 44 feet. It flows 
- to the northwest with a strong current, which makes a perceptible 
‘noise at the surface. 7 

-__ Stout is properly outside of the Greeley basin, but it is very close to 
_ the border and may be considered here. It is just within the first 


_ Yange of foot-hills, and is.in the sandstones which underlie the thick » 


_ Shales of the Greeley basin. The well was sunk by the Union Pacifie 
Railway, which owns extensive quarries at that point, principally as a 


prospect hole. The boring is almost entirely in sandstone of varying 


Be qualities for the full depth of 1,225 feet. At 922 feet water was en- 
_ countered, flowing 40 gallons per hour. This increased in quantity 


until at 1,000 feet the flow was doubled. The pressure is sufficient to — 


_ raise the water some 30 feet. 


_ ~The water carries some 150 grains of solids to the gallon—too much ~ 


_. to render it fit for boiler use. 
e 4 r v 
_, This subdistrict includes the Platte Valley from the vicinity of 
Greeley to the limit of the division, 7. ¢., to the one hundred and third 
meridian. 
This subdistrict therefore includes portions of the counties of Weld, 
- Morgan, Washington, and Logan, and of water districts Nos, 1 and 67. 
The Platte which furnishes the water for this region, is a stream, es- 
- pecially at the lower portion of this district, presenting more stretches 


- of sand than water for the greater part of the year. 


: 


__ But while invisible at the surface, water is always present in the sand. 
_ Settlements are confined almost exclusively to the vicinity of the river, 
_ Little attempt has been made to go out upon the uplands, where water 
_ is found at moderate depths. But one or two attempts have been made 
_ to find flowing wells, or to sink deep ones. 

. Farming is carried on exclusiveiy by irrigation where water can be 
_ had. There are several flourishing communities at Fort Morgan and 
_ Sterling along the river, 


+ ‘ ’ : j 
ry Ma; a, ay u * J ‘ ty ‘ 
ip t a : 


re aoy \ wah 2 
“eu YY ya Ve ae : ; } ’ 

Pi ae ey SiS ae eae ae tle eee 
gt 5S OMe ae DN aero’ es Teh c 


THE LOWER PLATTER. 


Water is obtained at Loveland at 180 feet greater depth than at. 


_ _ Sandstone at 250 to 350 feet, which rises to within 18 feet of the surface. 


_ of the surface. The water is of different quality, and comes from a — 
- formation above that of Greeley. More water was found at about 400 


7 A j . 
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Starting near Greeley and descending the river the principal ditches 


we meet in order are the Kiowa and Bijou; the Weldon Valley; the 


Fort Morgan; the Platte and Beaver; the Platte and Beaver Supply ; NE: 


. 
ye 


the Pawnee; the Sterling No.1; the Iliff, each from 15 to 58 feet wide, — 
and from 5 to 50 miles long. There are numerous smaller ditches. — 


These are subject to scarcity of water in most seasons, but are frequently 


aided by floods coming down from the divide through the dry stream — 


beds, 
At Sterling the town attempted to sink a well in the spring of 1890, 


but on account of trouble with the contractor the well is at a standstill. 


The reports received are very conflicting. Blue slate or shale was 
struck at 85 feet. Water rose to 2 feet of the surface. This water is 
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soft and abundant, and carries 24 grains solids to the gallon, while the _ 


surface wells have 72. 
At Keota, on the Cheyenne line of the Burlington and Missouri Rail- 


road, water is obtained from a well 148 feet deep. It is found ina layer — 


of sandstone 20 feet thick, which was struck after passing through 
magnesia rock and blue clay principally. 


At Grover, water is struck in quicksand at a depth of 78 feet below — 


the surface. 
PUEBLO AND FLORENCE. 


Cage 


These two districts are for convenience put together, although the | 
characteristics are different. This subdistrict includes the Arkansas — 


River and its tributaries (save the Fontaine qui Bouille) from Canon 
City to Pueblo. The former is almost within the mountains. The sub- 


district is about 40 miles long. It includes a portion of Pueblo and of 


Fremont Counties. | 
This district includes the oil region of Florence, which supplies most, 
if not all, of the oil'used in the Rocky Mountain region. 


Oil was obtained in the early mining times from a shallow shaft on 
- Oil Greek. It was in the hope of striking the oil flow that all the wells, | 


with few exceptions, in this subdistrict were sunk. Clark’s well was 
bored at Pueblo in 1879, and his was the first in the state to strike 
flowing water. 


There are now eight wells at Pueblo—one abandoned—flowing from — 


1 to 80 gallons per minute, averaging about 20. | 
Near Florence there are four known as flowing wells. At a low 


estimate there are a hundred oil wells. From one point I counted 


thirty-seven derricks through the trees. Of these wells, many struck 


flowing water, but cased it off. Of the few whose flow is known, the . 


flow averages nearly 200 gallons per minute. This is, undoubtedly, 
above the average, as these include the exceptional ones whose flow 
was noteworthy. 


The Pueblo wells are used for doniestic and medicinal purposes. | 


- The water of each has individual characteristics, as the analyses show. | 


Bath-houses are erected in connection with three wells. A business ~ 


is made of shipping the waters of one well. 

The waters of the Florence weils run to waste. 

The Pueblo deep wells are strongly impregnated with iron, the shal- 
lower wells with soda, though in either case not sufficiently to be un- 


palatable. In neither Florence or Pueblo is the water likely to prove 


of importance to irrigation. At Pueblo the flow is too deep and too © 


small; at Florence, while the flow is greater, the cost is still relatively — 


greater. 
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he Clark mineral spring well was the first well in Colorado to — Arar 
_ Strike flowing water. It is located in South Pueblo, in the river bot- er, 
~ tom. It was begun by O. E. Clark, a Pennsylvania oil man, in search 


for oil. The well was begun in 1879; water was found January 1, ei 
.., 2830. The total depth is 1,412 feet; the water comes from 1,166: feet. 2 oyu 
' In June, 1881, the pressure was 60 pounds per square inch, the flow | 


., - 126,000 gallons per day. The proprietor claims no change in flow since Ante 
then. Bes 


__._ The water of this well is used for bathing and medicinal purposes, SS 

_ it being claimed that it has curative effects on various diseases, in- ; 

cluding diabetes. Itis said the water contains bicarbonate of sodium, | 
__ Sulphite of sodium, sulphate of magnesia, manganese, potassium, sul- 

. phurie acid, arsenious acid, iron, ete. 

_ The strata of this well represent the formation of this region. Basie 
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“eae ‘ Thick- O40, Thick- ra 
a t Strata. Fey Depth. Strata. head Depth. a 
aN I esc ah ee po Adls 
oe. n i - 
e: j f Feet. Feet. Feet. Feet. fh 
mo Soil and gravel............... 34 34 || Shell and sand-rock......... 15 1, 045 ee eee 
ay. MUPMGIBDBIO .. 6. cae nce dnc ncccas 24 58 || Soft black shales ..........- 103 1, 148 Mae, 
_. Black shale (having oil and ; 1, 158 A 
EE ee , 572 630 || Shell and sand-rock......... 10 | 1,166 , 
__ Hard shell and sand-rock .... 20 650 '€ *1,180 Ne ot 
fae White sand-rock............. 40 690 || Black shales................ 15 1,195 | i 
“ak Peplack shales,.....-......s0004 10 700 || Coarse sand-rock........--.. 35 1,230 Seno XY 
oe Soft coarse sand-rock........ 35 735 || Purple shales..............- 10 1, 240 27 aes 
Seer eisinek Shales ).-.....5....-... 165 SOOM man O-POCK ts ee 30 L270 eis 
> Shell and sand-rock .......... 40 Dave Sh USI BRAILES i353 les vate], bo eceee ee 1, 400 
| meigom shales ................. 90 1, 030 
Deh, *Mineral water in red rock. Wise 
‘ 


_ The well of the Colorado Coal and Iron Company is on the mesa 
_ south of the Clark well and is some 100 feet higher. Mr. de Schwein- 
___ itz, of this company, states that, allowing for the difference of elevation, 
___ the strata are almost identically the same as in the Clark well. This 


___ well is sunk to 1,260 feet and secures a flow of from 0 to 25 gallons 4). » 
per minute, which does not seem to have materially changed. At — Y 
___ present the water runs to waste, though it supplies water for domestic Sti 


___use to the vicinity and to a neighboring smelter. gr Ny 
__. The Mineral Park well, also on the mesa, was sunk in 1881. The  — 
_ depth is doubtful, but is reported to be 1,150. The flow on June 2 was : 
_ 38 gallons per minute, used for bathing. 


The Columbia Heights well, section 9, township 21 south, range 65 











-_west, was sunk in 1887 by a suburban company tor domestic purposes. 
_ Total depth 789 feet. A small flew was struck at 516; the second flow is 
_ was reached at 779 feet. The two flows combined yield about 8 gallons h 
per minute. The strata passed through are the following : x 
a ‘Strata. avira Depth. Strata. ; cop Depth. a ele 
i Feet. Feet. Feet. Feet. : 
SE yas ccs Pyne niscascnevexyo- 23 23 || Water sand (first flow 

= oy ed ODS eee a 8 31 arballyn. ror) td ee od 100 616 
ei Voss daar eats 59 90 || Black slate...........-...-.. 163 179 
DONATI. ooo fala Cee ay se 15 105 || Water sand (second flow)... 10 789 

_  ‘ Black slate....... Le aie ie inp So 411 516 

sy sh. “a Cased 532 feet with 5g-inch casing. - | . vt 
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The water has a trace of soda. It is running to waste. 





4 ra we a SY Ni 
The well of C. H. Small on section 17, not far from the last, was 
sunk 772 feet in 1888, securing a flow of 24 gallons per minute. It is hess 
now being sunk to 1,200 feet to secure a larger flow. , Wi 























The strata are as follows: , RAE 
Thick- | thick: | aie 
- Strata. eu Depth. Strata. mR 5 Dep ae 
Feet. Feet. Feet. Feet. 
Black alluvial soil.....-.----- | 12 12 || White sandstone .....--..--- 80 575 
BIUE SUAIGL.t. Sore eses be wnenin- 60 72°\\ Black slate: 232-2 o0. <2 -eesese 90 _ 665. 
Limestone. .....-...-- EP oe cial bs 10 SOE RG TOCKs ot secu cater saeeetas 95 760. 4243 
Blackwslatey. os... s.c- se 413 495 || Gray sand........-.--.------ 12 172° ; 





~The Fariss House well is situated in Pueblo, north of the river, in. ' € 
block 58. It is said to be 1,400 feet deep. Its pressure when struck — 
was 60 pounds per square inch. The water is mineral, but, like all the | 
waters of the Pueblo wells, is very agreeable to the taste. It is con- 
nected with a bath-house as well as with the hotel. All pipes were 
shut off, and the whole flow, as measured in a bucket, June 2, 1890, 
was 13 gallons per minute. * 
The analysis is given later. rar eee as Oe 
- The North Pueblo Heights well, put down by a suburban company, 
was sunk 1,820 feet, striking small flows at 1,200 feet and at the bottom. — r 
This well is north of Pueblo on section 12, township 20 south, range65 
west. It was not visited, but reports were that the flow was about1} 
gallons per minute. mh 
A well, known sometimes as McLeans, was sunk 9 miles west of the 
town and 4 miles south of the river, on Bogg’s Flat. The well was © 
abandoned, as oil was not found. Little information could be found. © — 
J. IT. Drake, present owner, recalls that the driller reported water — | 
several times. ee 


yeu 


FLORENCE. 


One well belonging to the Consolidated Oil and Land Company was 
sunk in 1884 in section 13, township 19 south, range 69 west, to a depth 
of 780 feet. The strata, as given from recollection, were 3 feet of wash, - 
13 of sand; then alternate streaks of sand, limestone, gypsum, and 
slate to 425 feet; then 300 feet slate; gas at 725; warm soda water at — 
730; then gneiss and granite. The flow was 1 gallon per minute. _ hud 

On section 14 of the same township the Florence Oil Company struck 
a tlow of soda water at about 1,000 feet. The flow is between 400 and | 
500 gallons per minute. This flow the drillers did not succeed in casing LAG 
off, so'the well was abandoned. Another was sunk 150 yards distant, _ 
which struck a flow of less strength. The water is about 90 degrees | 
temperature, strongly impregnated with iron and soda. . % 

The Caton City Oil Company’s well No. 1, section 23, township 18 © 
south, range 78 west, was sunk in 1883. The whole depth was 1,600 — 
feet. Flowing water was found at 280, at 699, and 1,150; at the latter — 
depth it was the strongest. The flow seems to have been from 400 to 
500 gallons per minute. The pressure was sufficient to cause the water 
to stand nearly 100 feet above the surface. The well was abandoned. — 

The following is an extract from an article by Judge Felton, pub- _ 
lished at the time: ex ; eee 

We had heard that there was quite a flow of warm water, but had not compre- NS. 
hended the magnitude of it. The hole of the well is 8 inches in diameter andthe 
water was pouring out with such force as to bring up with it, from a depth of 1,220 
feet below, stones weighing from 2 to 4 ounces each. The water flowing onto the 
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.. into Sepordl small streams and thus flowed into Oil Creek. The water, if all theethoes 
_ _would make quite a good sized creek. 
a. 


We took a thermometer. with us and found that the water stood at 90°. There i is 







- ‘The flow of water, as calculated by men at the well, is 100 gallons per minute. 
_ Atadepth of about 400 feet a vein of flowing sulphur water was struck. That 
Ys “ was cased off and another 400 feet sunk when another vein of water was struck, and 
a _ then between 1,100 and 1,200 feet this vein was tapped. 


‘The formation is reported to be as follows: 











ag “ 5 ‘ Thick- 
< e Strata. Rots Depth. Remarks. 
Feet. Feet. 
Dnt, ike: PPT AV OLS, tisca0 so 4 ds Je aes 20 20 
coo i dann cence edaes ) 260 280 | Flowing water from sandy shale. 
Fe ? Shale, hard and soft, with layers of lime- 370 650 
Ais stone. ; 
Limestone OS atone ASS ae er 45 695 
MIN EIIBLGNO.. 22. v 22k c ese sce ce ene ce see dee 4 699 
... MII GPIB MNOS. 65. oi aag ces 5, cose et fones. ore ealsna. ve: 
one _ White BPUHUSSONORA ods soccedies = ce. s=~- 23 722 | Second flow ten times the first. 
a - Shales, lime, and sandstone Seer ph eee ee 408 1,130 | Flow of water almost uncontrollable. 
} “Shales MMOUNANUBTONG .c. io cjccaceeciecan ss 270 1, 400 \ 
a ee peor LP Fa Re Ee eR ee [ee 1, 600 


SS "On attempting to extract the casing at the end of a few months it 
B ‘was found to be so eaten as to be worthless. Dr. Drake savs that grass 
5 





ae Directly north of Cation City the State penitentiary in running a 


tunnel for an irrigation canal struck a‘heavy flow of water, quantity 
__ unknown, in the sand-rock. 

me me Judge Fulton reports soda springs, both hot and cold, in that vicinity. 
as Mr. Meredith, of Rye, colo., writes : 

Tam not able to give you the information that you request in the inclosed circular, 
Fe from the fact that there has not been any artesian wells sunk in the western part of 
_~ Pueblo County. There are numerous quite large springs near the foot of Green- 


eS horn Mountain, with several small streams of water running out of the mountain. 
, The largest of these is the Greenhorn Cr eek; second, Grenaros; and Muddy, with dif- 


R ferent branches of the St. Charles. F archer north ‘the Greenhorn Mountain rises 'to 


he _ an altitude of 10,000 feet. On top of the mountain there are several lakes of water 
a and thousands of acres of swampy land. It has always been my impression that ar- 

- tesian water could be struck at a reasonable depth that would give large flows of 
- water. Individual farmers can not afford to experiment, but if provision could be 
‘made for sinking an experimental well somewhere near the foot of the mountain the 
De + farmers would then know whether they could stand the expense or not, The creeks 
“i named furnish water to irrigate to any great extent only while the snow lasts. 





es THE LOWER ARKANSAS. 


x _ This subdistrict includes the Arkansas Valley from Pueblo to the 
limits of the division, including portions of Pueblo, Otero, and Brent 
~ Counties. 

_ his district is comparatively little settled. Rocky Ford may be 
- considered as the only agricultural community of any age. Canals in 
_ . this valley are all, with the exception of a few minor ones, of recent 
construction; but at present development of this character is being 
ie rapidly pushed forward. Several large canals on each side of the river. 
__are being constructed. 

; FLOWING WELLS. 

There are no flowing wells in this subdistrict, and only one attempt, 


; which was the unsuccessful one made by the Government, near Fort 
iv % Lyon. , aois acl was sunk to a depth of nearly 800 feet. 
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At Coolidge, Kans., there is a eroup of wells, some of ‘bain joside? 
the Colorado line, but outside the division assigned me. Water is ob- 





tained here at a depth of about 300 feet. Jarther west, Mr. Koen, of 4 


Lamar, is at present sinking two walls, one of which at last report Was. 
down 100 feet. ( Re 
@ THE DIVIDE. i 


\. 


LN 
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ae 
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This sub-district includes the divide between the Platte and diben 
Arkansas Rivers, embracing the counties of Elbert and Lincoln and — 


portions of Douglass, El Paso, Weld, Morgan, Washington, Arapahoe, 
Kit Carson, Chey enne, Kiowa, 'tero, and Pueblo. 


The elevation varies from 7,000 to 4,000. Passing from north ‘to. 


south on the one hundred and fourth meridian, the center of this dis- 
trict, the rise is from 4,300 on the Platte to about 6,200 feet at the 
summit 80 miles south, and it then descends to 4,400 feet in the valley 
of the Arkansas. 

From east to west, following the highest ridge, the rise is from 5, 000 


feet at the 103rd meridian to over 6,200 at the 104th, and 7,300 at about at 
104° 30’.. The portion near the mountain is much broken. Except i in 


the valley of the Fountain there is no agriculture to speak of in this 


area. Some of the small creeks near the mountains furnish water for 


irrigation. On the divide itself, as at Easton and the northeastern 


part of El Paso County and the ‘western part of Elbert, fair yields of — 


some crops are secured without irrigation, and the area compared with 
the whole area under consideration is insignificant. There are few set- 

tlers. The streams, which are frequently perennial at or near their 
head, soon disappear in the sands, and appear only as an oleated pool or. 
stretches of running water, if they appear at all. Three deep wells have 


“been sunk in this area, one at Colorado Springs, one at Calhan, near 


the summit of the Rock Island Railroad, one at Akron, Washington 


County, one at Scranton, Arapahoe County, on the borders of the Den- 


ver Basin. The Colorado Springs well was sunk in 1885 to a depth of — 
1,120 feet. No water was found below the surface water, which was at — 
the level of the Fountain. The first 65 feet consisted of sand and gravel, — 


the lower 35 of this being filled with surface water. The rest was blue 
shale without interruption. Above 600 the shale stands atmospheric 
influences, while below it does not. 


Record of well at Calhan, Colo., 1888-’S9. 


- 
/ 


[Record furnished by W. R. McFarlin, of the Chicago, Kansas and Nebraska Railroad. ] 























Thick- \‘ Thick- | 4 
Strata. wabal Depth. Strata. neal Depth. . 
Feet. Feet. || Feet. Feet. 
NA i Sal ig tally Bae Cane a pees 28 28°"). Walge Coal .' 7° 6 etsre nek tae 1. 02 337. 09 
BAROSLODO Ee pyc slsshweeace ous 10 38 Micaceous sand shale; one- \ 
Dark sand shale...........--. 25 63 || half inch coal at 360 feet - -- 23. 07 361. 04 
Clay and sand shale, turning Soapstone’. . o,f pctecies ee we 54, 09 416.01 | 
into soft sandstone..... .-. 78.10 141.10 |} Micaceous sand shale -....-- 16 432. 01 
Soapstone, with thin streak of Halse Coal sea eee eee 2 434. 01 _ 
coal at, 232 feet .......-...-.| 118. 02 255 Foor Goaliin.D-ineeebactie eer 1 435.01 
Soapstone and shale in thin | || Clay shale and soapstone.-.. 45.05 480. 06 
LER eg Ye PONT .8) ae ee a 51. 06 306.06 || Sandy false coal.....----.-... 4 484,06 | 
Sandy limestone.........-.-.. | 7.10 3145044 SRoorcoalen.. Sey ees smi 2. 06 487 
Sand shale, with thin streaks Micaceous sand shale, with 
GE COR ary ae ainmien bho ste 8. 08 323 some clay shale..:....---.- 59.01 |, 546.01 © 
AINE COR dae gigs ot vee = be 202 ke 1 324 Sandy false coal............. 5. 01 ~§51.09 
NIMGHOMYidiee ete ect oee races 1. 06 325.06 || Dark clay shale.:.........-. 4. 09 556.06 9 
Dark clay shale ........--...- 3. 06 329 Mixed sand and a ey shale. . 9. 06 566° 
RandGNAIO S-3 inode sayiany oe =e 7.07 336. 07 . , Ws 
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At Seranton, sec. 16, T. 3.'S., R. 65 W., the well was sunk to 800 feet ty 
inches mm prospecting for coal. No flowing water was struck. Otber — Re "ep 


water was not reported. The formation consists of soapstone, sand- Pelee 
_ stone, shale, and streaks of coal to the full depth. | 0 RON AN 
Boot At Akron a well was put down by the Government. Water in fair — Be 
~ quantity was found at 1,155 feet, which came to within 55 feet of the 6 aa 
- surface. The Burlington and Missouri Railroad Company secure water 









- at the same place from sand at a depth of about from 75 to 84 feet. Beis. 
This is from a dug well of about 100 feet deep, and gives about 1,000 
_ gallons of water per hour. i a 
im : _ At Otis, 12 or 15 miles east of Akron, a boring was made to 2,400 ake ren di 
é feet, but without finding flowing water. Beat 
The following is the record :. Mate ate 
q ey ; \ Feet. may p “8 ‘ 
IE eo ee ee Pee tere ree 0 to 206 aioe 
Meeeialemixed with sandy shale.:/.:. 2.22. .0- 0 ele. ee lo ccc cect ee 206 to,1, 400, (1 Cea 
j a TER SD ETP RR a Rn 1, 400 to 1,500). a 
SERIE SIS A a Er eA 1, 500 to'2, 000 | Si Fia git 
eeemoale mixed with fine sandy shale... 22... 0... 62 cee coke ecw we nce ee 2, 000 to 2, 200 ag 
ESTE SCN SIRI a SN 2,200 to2.400 5 © Ff 
_  _The strata was about level, and when the cores were taken out they su Wy 
split in pieces, making cyiindrical pieces about the thickness of a silver, ease? 
dollar, almost perfect ; no water. | joa ae 
At the same place the Burlington and Missouri Railroad gets water iat 
_ from a dug well about 100 feet deep. The supply is quitelarge, though rae tat 
it has never been tested. sas ti 6 
_ At Corona sufficient water is found for railroad purposes at from 65 (nae 
to 70 feet. . ee 
__ At Barr the Burlington and Missouri Railroad Company dug a well Weaetch: 
125 feet deep and bored down 100 feet farther, making a depth of 225 We 
Be _feetin all. The water flows into the bottom of the well in quitelarge = 
quantities. 7 ea oe 


di 
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THE WATER SUPPLY ALONG THE LINE OF THE MISSOURI PAOIFIO,! 700s 





a _EAST FROM PUEBLO, IN COLORADO. Ah 
a Uj [From an interview with the Superintendent at Pueblo.] Yn td Ae Re 
a ee } / ‘ i ‘s dé 
« _ _ From Pultney to Arlington good water is not found as far as has been tried, which avi EA 
_ has been only to depths of less than 40 feet. At Sheridan Lake a hole was bored Gp 
_ 1,400 feet deep. Water raises to within 400 feet of the surface. None of these wells OEY. 
but can be exhausted. The Arlington well yields about 50,000 gallons in twenty-four ae 
hours, but most wells yield only abotit 20,000. Po WA 
_. The Galatea well yields only 4,000 or 5,000 gallons daily. One mile north, ata ie 
_ depth of 11 feet, so much water was struck by a man digging a well, that he had to oli bil 
_ stop. The experience of the Missouri Pacific is that wells are better and shallower it eed 
in Colorado than in Kansas. BAN 
' ___ Horse Creek is dry where it is crossed by the Missouri Pacific. Rik 
at Adobe Creek at Arlington has never been known to be dry. It is the only running Rees 
By. _ stream that the railroad crosses after leaving the Arkansas, until it reaches the Smoky. \ ivy 
The following are replies to inquries in the northeastern counties of Le iabahis 
Colorado: bey 
_- J. Williams, of Yuma, well-driller, reports : : Mie ei 
Arapahoe County (eastern portion). ‘The soil depth varies from 18 inches to 10 feet. . he 
In some places after passing through the soil one strikes magnesia or native lime, in Gi Niate 3 
he others gravel. Yuma County soil varies near Ouray about 2 feet depth of loamy soil, ‘Pike 
somewhat mixed with sand, then a white chalky substance to the depth of 200 feet. Ail St 
__Crossing southward over into Arapahoe County, ‘‘shale” is struck at a depth of | son ne 
Bel te about 200 feet. Crossing over eastward into Dudley County, Nebraska, no water ~ nad 
_ was found at a depth of 300 feet, but the workmen struck blue shale and stopped after vER LS, 


_ getting 10 to 15 feet into it. 
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» ao aee hs eth 
North of the town of Yuma, about 9 miles, there is a good rich top soil 2 to 4feet, 
then magnesia or native lime and strata of magnesia and gravel alternating, about 
every 5 feet, a white chalky substance like marl 5 feet in thickness was struck in sev- 
eral places. Water is found at an average of 190 feet. tee wee 
At Eckley, a sandy loam section, I struck water at a depth of 34 feet in quicksand, — 
In Dunn’s addition, at Yuma, a loamy soil of 2 to 4 feet, depth at 165 feet, first sheet 
of water; at 185, second sheet of water was reached. Ae ae 
In Phillips County I passed through black gravelly soil and thin whitish gravel, ~ 
with sand mixture, to 242 feet, when water was found. Well was completed at 257 
feet. at oe 
In Logan County, at 9 miles northeast of Rockland, limestone soil for about 5 feet, 
then magnesia intermixed with great lumps to depth of 40 feet, then alternating 
strata of magnesia and gravel, and sand of about 10 feet each to a depth of 195 feet, 
when water was reached. 
He also reports that he never struck a point in eastern Colorado where he could — 
not find water; while he failed to do so in Nebraska and Kansas. There it runsin ~ 
veins; in Colorado it lies in sheets. He believes that as there is so great a variety 
in the strata here we may at some point strike artesian water. , ; Pant: 


BE. K. Green, Le Roy post-office. 


I know of no artesian well within 150 miles. My well is 3 feet in diameter and is 
at a depth of 141 feet, and curbed with pine board its whole length. Ihave about 10 — 
feet of water and draw it with a hose and 22-gallon barrel. I think if I were to dig 
‘from 300 to 400 feet I should have flowing water. Last winter on cold mornings it 
emitted gas. ; 


THE DIVIDE SOUTH OF THE ARKANSAS RIVER. Pas 
This subdistrict includes the portion of Colorado south of the Ar- 
kansas River. It includes portions of Las Animas, Huerfano, Pueblo, — 
Otero, and Bent counties. : at aa 
The general slope is northeasterly. In the southwest the elevation if 
reaches 7,000 feet, and from that the elevation varies to from 4,000 to : 
4,700 along the Arkansas. No flowing wells have been struck in this — 
subdistrict. Three attempts only have been made—one at Thatchers, 
Las Animas County, on the Atchison, Topeka and Santa Fé Railway ; 
a second at Walsenburgh, Huerfano County, on the Denver and Kio — 
Grande Railway; the third about 10 miles southeast of the latter 
place, at Rouse Junction. Thatchers is in a valley possibly one-half 
mile wide, with bluffs on either side. The elevation is about 5,400 _ 
feet. The well was sunk 900 feet. Water is found which rises 200 feet. 
from the bottom. No information could be obtained of the formations — 
passed through. y “Wad 
The well-at Walsenburgh was bored for oil to the depth of 1,250 feet. 
The formation was almost entirely shale. Salt water was struck, which — 
came to within 40 feet of the surface. oi 
At Rouse Junction the boring was down 1,180 feet about the middle — 
of May. Salt water was encountered at 1,100 feet, which filled up 500 — 
feet of the weil. It was cased off, and the intention was to go deeper | 
for good water. This well is being sunk by the Denver and Rio Grande 
Railway Company. 


/ 


’ 


THE SAN LUIS VALLEY. 


\ 

The San Luis Valley or Park is the region of Colorado having the — 
best and most easily developed supply of artesian water, in consequence — 
of which the number of wells have gone into the thousands, and they 
are fast increasing. These wells are being used as a source of water — 
for irrigation supply, so that while this area may be outside this investi- — 
gation proper, a consideration of the artesian wells or conditions of the — 
west would be incomplete without a study of those of the San Luis — 

























rado and New Mexico. 


ek owledge of that valley, supplemented by such correspondence as the 
4 time would allow. » 

ae _The San Luis Valley or Park in southern Colorado includes that por- 
F: tion ot the Rio Grande Valley which is in Colorado. It is at an eijeva- 
_ tion of 7,500 feet, but is made a valley by the enormous mountain ranges 
~ which surround it. 

m the east the Sangre de Cristo range rises abruptly with almost 


10 foot: hills to its full height of ‘ae feet. On the west are the moun- 


t Grande. These mountains rise to a less elevation and with less abrupt- 

~ ness than those of the east. To the south are rugged hills, some of 

lava, through which the Rio Grande breaks on its way to the Gulf. 

From north to south the valley is some 90 miles long, 45 from east to 
est. It has an area of about 4,000 square miles, an area as great as 

that of Connecticut. 

he greater part of the valley has evidently been sometime the bed 


4h 

the canals all follow the lines of Government surveys. The Prairie 
“canal, for example, thus runs on a section line for 26 miles. Near the 
mountains the land slopes each way from the Rio Grande, whose bed 
has been raised by the detritus brought down in floods. A similar 
_ fact is more noticeably true of the smaller streams. The raising of the 
ed has been largely aided by the fact that the smaller streams, some 
of considerable size, sink and disappear before proceeding far, fur- 
Males probably a portion of the remarkable artesian supply of the 
va ley 


r 


% 


as ierithistonding the great elevation, agriculture is proving a suc- 
cess in the San Luis Valley. Wheat, oats, barley, peas and potatoes 
are raised with large yields. Surrounded as the valley is, on all sides 
De mbY: high mountains, the clouds are stripped of moisture and the rainfall 
x is scanty. irrigation is needed. The ease of constructing canals, the 
- freedom from engineering difficulties, and the large supply of water in 
| the Rio Grande has led to the development of the finest system of irri- 
‘gating canals in the west. The Rio Grande (formerly known as the 
oj el Norte) canal is 65 teet wide on the bottom, nearly 100 on top, has 
=a main Aantal 40 miles long, and with its laterals measures some 200 
_ miles. 
s The Monte Vista or Citizens’ Canal, on the south side of the river, is 
50. feet wide on the bottom. So is the Empire. The Prairie, the Farm- 
s ers’ Union, and the San Luis.are not much smaller, and each measures 
‘from 30 to 60 miles of main channel. These canals are all from the Rio 
Grande. The Alamosa, the La Jara, the Conejos, the Saguache, and 
the San Luis furnish water for smaller systems of canals, but such is 


AGRICULTURE AND IRRIGATION. 










“el 


. the extent of land that notwithstanding these systems and the large 
“supply of water, there is much more land than there is water obtain- 
able from these sources. 


THE ARTESIAN AREA. 


- Doticion’ in township 33 north, a not been successful in finding 
/ flowing water. But from Sanford, in the township north, to Saguache, 
. in preship 44: north, water is found in abundance and at moderate 
4 It is about 70 Rules in 





heh is Simla in many Mondinionia to bth Dessneceion Dasie | 


‘010: : 
e information is incomplete and is based on pre vious persorial 


f a lake. The valley is smooth as a floor, with So uniform a slope that 
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greatest length north ahd south and about 30. miles i in oreataee breadt Bd 
There is some doubt about the last dimension. It includes eae 
townships, consequently its area is about 1,600 in miles. F ee 
NUMBER OF WELLS. | Sa z he 


It is impossible to give a reliable estimate of the number of re 
this basin. , Artesian wells are SO numerous that they cease.to attract — 
more than a passing glance, and a reliable count would require a pera 
sonal visit to the homes of the farmers. It has been difficult to get any — 
information, because of the fact that the wells were so numerous fat us 
correspondents dislike to attempt a description or to give a list which — 
must necessarily be incomplete. Finding thata list of the wells could 
not be procured, attempts were made to procure a list of the con- 


_ tractors, tat to get a partial list through them. 5 


Capt. C.A . Aldrich, editor of the Monte Vista Graphic, replies : 2a 


est 
Artesian wells in the valley are somumerous, and the contractors such a multitude, 5 


that it is a hopeless task to attempt to give anything like a list of either. 


The wells, evidently, area great number. I saw literally handrada in’ i 
July, 1889, inthe course of adrive over the system of canals of the valley, 
and since that time the number has more than doubled. W. H. Graves, 


_C. E., superintendent of the two largest canal systems of the Vales: 8 


Says: | 


Nearly every quarter section has a well, and some have several. 


‘. = 


S. KE. Newcomb, of La Jara, has8; D. E. Newcomb, of the same place, 
17; H. H. Marsh, of Monte Vista, 8; the little town of Monte Vista — 
has from eighty to one hundred. The Empire farm, of nine sections, — 


‘near Alamosa, has 40 wells, and the Excelsior farm has still more. — 


These are 3-inch wells. M. B. Colt, the general superintendent of these — 
farms, as well as of the Empire and San Luis canals and well acquainted 
with a large portion of the valley, says: 3 


I will not attempt to say how many of these 3-inch wells there are in this valley, 
but if I were going to make a guess at it, I should say there were at least 5,000. 


This estimate is probably too high. Of the 1,600 square miles ae ety 
may be considered as constituting “the area of this basin a considerable — 
quantity is State land, and thousands of acres still unimproved and — 
unsold belong to the canal companies. After allowing for this, it is still. 
not improbable that the number is 2,000, possibly more. : 

The greater number of the wells are of 2 or 3 inch bore; many are 
of only 14 inch. The2 deepest in the valley, at Alamosa, are ene bore. — 

DEPTHS. A any 

The few records at hand seem to indicate that the depth to first ‘ 
flow is less in the southern part of the basin than in the northern. At — 
La Jara, in township 35 north, the first flow is found at from 56 to 60 — 
feet. Southeast of Alamosa 10 and also 20 miles it is found at 40 feet; 
at Monte Vista, at 105 feet; at Chritton’s, township 39 north, at 158 
feet. From the first flow others are met at frequent intervals, some-— 
times within 5 feet, sometimes not within 50 or more. The deeperflows | 
are generally the stron ger. The wells are usually sunk to the second 


or third; the first is frequently sulphurous. At Monte Vista flows are | 


found at 105, 135, 165. At La Jara, all the way from 60 to 150, the fag 
ter being the best. At Chritton’s, township 39 north, Falah 10's, 
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a oo struck ‘ by tdi ten big flows” before reaching that at 


lo in aes It was then running a fine stream, the full size 5 OF the - 
_ pipe, with considerable pressure. The flow was not increased then, but 
vag data furnished since the flow must be quite 140 gallons per min- 
u ute, or 24 gallons per second, an amount sufficient to cover in a year 
4100 acres 1 foot deep with water, 

_ The success of this deep well Jed the town of Alamosa to sink one. 
‘This was bored to a depth of 865 feet, and has a flow, from the data 
urnished, which must be close to 1 000 gallons per minute. 


dar size to be put down. 
The temperatures vary from 46° to 56° in the shallower wells; in the 
Dises ones at Alamosa it is 65° and 75°, respectively. This oreater tem- 
perature makes an additional reason for sinking deep wells, for besides 
the larger flow, the increased temperature will make the water much 

a more valuable for irrigation. — 


4 
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hae WATER SUPPLY. 


FS ae? 


a phe: amount of water supplied to these strata must be enormous. 
_ close proximity, there has been as yet no decrease in discharge notic ed 
c from interference with each other. Very few wells are reported as hav- 
ing decreased, and in the cases noted it seems to be from having filled 
with sand. In Monte Vista, with 80 to 100 wells, Marsh, with his 8 
fells, reports an increase. Bonner notes no change. 






4 the valley, says: | 


ie ‘ 
ie “In one case a man sunk 6 wells, 200 feet apart, the wells being 3 inches in diameter, 
400 feet in depth, each well yielding 50,000 gallons of water per day. All6 wells 
Me " deing sunk so near each other, and not affecting each other, is to me satisfactory proof 
of the sufficiency of the strata. 


& ~ The source of the supply has not been investigated. Itis quite likely 
that the disappearance of the mountain streams at the edge of the 
Be lain has something to do with the supply, if they do not furnish a 
- large portion of it. Whatever may be the source, the present large 
i -nuinber of -wells in the valley does not seem to have affected the quan- 
a - ‘tity available in the slightest degree, and the number of wells may 

_ probably be doubled or trebled without materially affecting the pressure 
: or flow. 


eae USE IN IRRIGATION. 





q 

‘In the past two years of development the principal object in securing 
~ the flowing wells was to have a supply of good water for domestic or 
‘ ‘stock use, which would render the settler independent of the ditches in 
the winter season. Some of the ‘waste water was turned around the 


Peabont securing a large flow and attempting irrigation on a larger scale. 
the success of the deep wells at Alamosa demonstrated that it wa 
" feasible. ‘This is the first year of the attempt to use this water ‘Mens 





The success of these deep wells will undoubtedly cause others of simi- — 


~ Notwithstanding the multiplication of the wells, and frequently their — : 


John Mayers, of Littleton, an experienced well-borer, after visiting | 


trees in 1889 and with such good results that it set many to thinking: : 
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ot Woe i ‘ 
‘6 any extent, and reliable information can not be haan TH: I. at War Sot 
ren, the water superintendent of water division No. 3, which com. | by 


4 prises all of the San Luis Valley and who officially has to take notice of ee 


artesian wells and their uses, speaks of the absolute impossibility of ob- ash 
taining information asked for without a personal visit to the homes of :% 
the farmers. He says: ¥ 2a eee 


Last year (1889) there were no crops raised through the agency of artesian flows _ 
other than garden patches. This year there will be not less than 200 farmers. in the © 
valley who “will crop from 30 to 200 acres and will have no other supply of water oni 
cept that derived from artesian sources. In my trips over the valley this spring I~ 
have been constantly surprised to witness the many ranches that are supplied with | 
wells having a strong flow of water. This artesian moisture I believe will be the - 
means:of brin ging under cultivation at least 250,000 acres of choice lands in the Sana 
Luis Valley that otherwise would remain barren. 


reheat vO en 


INDIVIDUAL WELLS. J8 igs : 

S. E. Newcomb, of La Jara, has eight wells of 3- inch bore, whieh digs 
charge from 60 to 125 gallons per minute each. These wells are sunk : 
from. 100 to 170 feet, and cost, with about 40 feet of casing,’ $40 each. ys 
He is irrigating from them this year for the first time. re 

Thomas Ormond, of La Jara, procures flowing water at 56 feet. The 
cost was $81. He is irrigating 14 acres without storing. 2 

D. E. Newcomb, of La Jara, says he has seventeen artesian wells on - ‘ 
his ranch. They are 3 inches in diameter, cased about 40 feet. Depth 
140 to 160 feet. Average flow throws water above casing about 3 — 
inches. Cost $25 each. Temperature 48° F. Have been flowing about 
two years. Flow constant and about 110 gallons per minute. a. 

In La Jara there are seventeen wells sunk within a radius of 300 feet; es 


the bore 14 inches; the depth 125 to 185 feet, and yield 15 gallons — 


per minute, at a temperature of 464°. Four men completed each well | 
in two days. Method used in boring, hydraulic jetting. The cost of 


~each well, $50. E 


The Empire farm, a few miles southwest of Alamosa, has about forty, 
3-inch wells, varying in depth from 60 to 120 feet. These wells, the — 
superintendent reports, furnish plenty of water for domestic use, but ” 
would not be of any benefit for irrigation purposes for more than an 
acre of ground. ‘The Excelsior farm also has a large number, 40 to 120 
feet deep, otherwise similar to those of the Empire farm = 

©. Bucher, of Alamosa, has one of the deep wells. He has three otliones ci 
within 7 miles of Alamosa, 182 feet deep. Water rises 17 inches above 
the casing, furnishing about 150 gallons per minute. 

At Henry, section 36, range 9, Charles Glynn has a 3-inch well, 200 
feet deep, yielding 223° gallons per minute. The cost was $35. ‘The 


2 first flow was found at 83 feet. 


John Roper, 4 miles north of the above, has a well 90 feet. deep, whichis 
did flow 12 gallons per minute, since reduced to 8 from not having cased 
the full depth. He irrrigates nearly 5 acres of tr ees on his timber claim | 
from it. “is 

The Alamosa town well is one of the two deep wells in the valley, — 
both located at Alamosa. Its total depth is 865 feet. It was sunk 
from August 10 to September 15, 1889, at a total cost of $1,865, It is % 
6 inches in diameter for the full depth, with an 8-inch stand-pipe. The — 
flow fills both pipes, and causes the stream to rise in a solid column — 
some 15 inches above the 6-inch pipe, besides the flow from the sur- - 
rounding 8-inch pipe. The total flow is about 1,000 gallons per minute. ‘ 
This well irrigates the streets of the entire town. | Joh i eget 
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- strata of sand are omitted. 
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_ P.O. Cyle, Liberty post office, has a well 225 feet deep in section 
_ 13, township 38, range 9, which was sunk in ten days in 1889 at a cost 
of less than $150. Flows were struck at 127, 165, and 211 feet. The 
_ flow at first was 75 gallons per minute, but the third flow having been 
' shut off by sand, the flow has diminished two-thirds. 

_ _ ©. C. Carrico has a 2-inch well in section 13, township 36, range 10. 
' The total depth is 146 feet. It was begun November 15, 1889, and 
_ finished the next day ; total cost, $25. Water was struck at 40 feet, 78 
feet, and at depths of from 5 to 20 feet furtherdown. Flow, 25 gallons 
_ per minute. He has eight others, similar, under his supervision. 
Between Alamosa and Monte Vista there are a number of 3-inch 
_ wells, Mr. Marsh says, 200 to 300 feet deep, with an irrigating capacity 
of from 10 to 30 acres each. 


= 


- sunk in December, 1888, in four days, at a total cost of $100. The 


- writer saw the well in January, 1889, and recalls that the water flowed - 


_ to the second story of the house in quite a stream. 

At the same place H. H. Marsh has eight wells from 109 to 135 feet 
- deep, similar in size and discharge to the Bonner well. These were 
_ sunk from July to December, 1889, the later ones in a single day. The 
_ average cost was $65, but now (June, 1890), Mr. Marsh says, they could 
- be put down for $45. ) 

_ J.M. Chritton, 12 miles north of Alamosa and about the same east 
_ of Monte Vista, has two 3-inch wells within 160 rods of each other, 
_ which he says are like as two peas in flow and quality of water. There 
- is only 1 foot difference in depth. Total depth, 277 feet. Pressure 
- sufficient to raise the water 30 feet above the surface. When first 
_ struck the water was thrown full size of casing 9 inches above the pipe. 
_ Itis nuw7 inches. This would correspond toa discharge of something 
like 135 gallons per minute when first struck, and toa present discharge 
~ of 120. A small flow was struck at 159 feet, and one of from 30 to 40 
if gallons per minute at 165. The first well was sunk to this flowin Au- 
_ gust, 1889, by Mr. Chritton with a machine of his own make, and has 
- since been deepened. This flow was used to irrigate garden and trees 

with the best of results. , 


ef  VARTRSTAN WELLS. «0 0 9B 


The formation is said to be as follows. It is probable that minor — 


At Monte Vista Olando Bonner procures a flow of 15 gallons per | 
' minute from a depth of 103 feet; the casing is 2-inch. This well was © 
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i The record of the strata passed through was carefully kept, a Wis > 
fh given as illustrating the characteristic formation of the valley: 9 : 
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ite a4 Pad A 
| | ) Strata. ' | Phickness.| Depth. = 
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Chia Coarse sand and gravel...-...----- 2-2-2 + eee ee eee ere e ne renee een nese ne eens: 13 aay | Maan: 
18 Fine light yellow sand........---- 2-2-2 -nee ee ence cece ee ene e teen nen ene nnn nee 22°) Ac) pa 
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th ps t ? se hte 
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A 1 Ne Recaeat * Small flow. + Nice flow; about one-quarter what we now have. ' t Flow. i AUP hep 
ae ay ; § Here we strack such a flow that with our pump we could go no deeper. Sant, oy 
nes ie v4 Note—Strong flow. Water is soft; has both soda and sulphur; very clear; 56°. ca cot 
far : ~ bh, ¢ ; Nis 
tN . ~ fF" ens how wa 
‘, Poa At Saguache John Braun has a 3-inch well 185 feet deep, which — 
+ flows 35 gallons per minute. First flow was struck at 155 feet, second ~ 
a y ’ Sar eee es 
vi %, : Mt at 175. abe 
mei pat T. Ashley, near the same place, has a 44-inch well 140 feet deep,flow _ 
\! Pe ; ° | “ 
| of 50 gallons: per minute. | CaN eee 
te .  G. Ball’s well is 145 feet in depth, 44-inch casing, flows about 70 gal- 
| Jons per minute. i SAK 
ieee uy ye) Chas. I. Moore’s well, 5 miles west of Chritton’s, is 165 feet deep. 
_ The flow is 60 gallons per minute, with a pressure estimated by the — 


at -. owner of 20 pounds per square inch. It irrigates five acres of garden — 
and is used to help out the supply of water derived from the canal be- 


4%, 







pet OU ; sides. ie. re ae in 
Ae “Walter H. Graves, Monte Vista, San Luis Valley: | ae 
REAR j Pac. oe 
| cana It is almost impossible to designate any particular locality or well, as there are — 
Brae hundreds of them in the San Luis Valley. Nearly every quarter section has a well, 
Ha and some of them have several. ort 9) 
There are probably one hundred wells within the limits of the town of Monte Vista. 
un Most of the wells are vither 2 or 3 inches 1n diameter. There are two at Alamosa 
ion tt larger, I think one 8 inches and 10 inches, and they are magnificent wells too. | ba 
Beets o's Some of them flow better than others, as would naturally be supposed. Ihave 
BR Ghat - geen a 3-inch well that would not fillan ordinary bucket or pailin an hour, andother 
LA ite 9-inch wells that would fill several barrels per minute. ; aye 1 
Healy itt es>y? We find as the mountains are approached the wells are not so strong, and within ahi: 
bee or 5 miles of the foothills water can not be found with any of the machinery that we 
i a have in the valley for boring the wells. 4 He 
‘Neale . The water is very soft and pure, although 1t has in some cases a strong sulphurous. ry 
ie smell. The temperature ranges from 40° to 56°, except in the deep wells, where it at, 
promt ranges much higher. Most of the wells range from 100 feet to 200 feet in depth; some 
1 ae are as deep as 700 feet and 800 feet. ee 
it _ The water strata occur all the way down as far as our boring has gone, the then — 
Re deeper strata giving the best and strongest flows. ae 
Rien | Bs 
yyy [The Empire Farm Co.; The Empire Land and Canal Co.; The San Luis Land, Canal and Improve- ‘Ne 
ae ment Co; M. B. Colt, General Supt., Frank V, Potter, Resident Eng.] > ae aes 
emma. Ns, M. B. Colt, Alamosa: rt TR 
48 stil . We have, on what is known as the Empire Farm, about 40 3-inch wells, rang- 
ing in depth from 60 to 120 feet. This farm is located on sections 5, 6, 7, 8, 18, 36, 10," ce 
pee Ne and 28, 29, 30, 31, and 32, 37, 10 east, N. M. P. M., in Conejos County, Colo. These 
nyo" wells furnish plenty of water for’ domestic use, but would not be of any benefit for > 
ash : irrigation purposes for more than an acre of ground. We also have, on what we call 

the Excelsior Farm, which is located on sections 1, 2, 3, 4, 9, 10, 11, and 15, township ~ 
pet 35, range 10; sections 24, 25, 26, 27, 30, 31, 32, 38, 35, township 36, range 10 ; sec iy 
boa , e 7) NONE SE ED, 
Koes yoo Ce) te Se ae 
| a f ‘ ‘ we . 4 os 3. ‘epee ; du i , 
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Be fions 19, 21, 20, 28, 27, 29, 30, 31, 32, 33, 34, township 35, range 11 east, N. M. P. 
~-M., in Conejos County. The wells of this farm range in depth from 40 to 120 feet, 
_ and the flow is about the same as those on the Empire Farm. Wap 
_ The wells are all 3 inches in diameter. I do not think from my observation that 
any number of these wells would furnish sufficient water to irrigate 160 acres of land. 
As an instance of what I form my opinion on, I will refer to an attempt made by one 
Charles Carico, located on section 19, township 36, 10 east, N. M. P.M. He built a 
_ reservoir on the highest part of his farm about 250 feet square, and banks of sufficient 
~ height to hold 4 feet of water. On the inside of this reservoir he put down four 
38-inch wells to a depth of about 120 feet, and these four wells have been running into 
_ this reserveir since some time last October, and as yet they have failed to wet the 
_ bottom of the reservoir entirely. I account for this from the fact that his reservoir is 
_ on high ground, which in this valley is more or less gravelly and very susceptible to 
Re seepage, and I think the water seeps out and goes as surface water to the lower por- 
_ tions of his field, and before he will get any water in his reservoir he will have the 
_ entire surrounding country to fill up and bring somewhere on a level with the bot- 
_ tom of his reservoir, which in my opinion is an utter impossibility. There have been 
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_ several attempts of this kind made in our vicinity, and all with the same results. | 

' There are, however, two wells near Alamosa, which are down to a depth of 940 feet, | 
~ which flow sufficient water, I think, to irrigate about 100 acres. These wells are 8 
be _ inches in diameter, cased to the bottom, and cost about $1,200 each. They both have 
be been flowing for about eight months, and there does not seem to be any perceptible 
_ difference in the flow since they were first opened; also I do not see any perceptible 
difference in the flow of the small wells over the country. I will not attempt tosay 
' how many of these 3-inch wells there are in this-valley, but if I were going to make a 
guess at if, [should say that there were at least 5,000. 

_ irrigation by artesian wells, in my opinion and in the opinion of a great many peo- 
__ plein the valley, who have investigated it, is a failure, except by an expenditure of 
_ from $1,000 to $1,500, and then they only get water enough to irrigate from 100 to 150 
iy OTCS.:- ” \ 

_ Of course the reservoir system can be utilized by cementing the inside of the reser- 
' voirs, but this, of course, necessitates a great deal of expense, and the expenditure 
_ of cash, which a very few farmers are supplied with. 


Reo”: , 
_ ©.58. Aldrich, Monte Vista: 





- 


as _ Artesian wells in the valley are so numerous, and the contractors such a multitude, 
_ that it is a hopeless task to attempt to give anything like a list of either. Generally 
~~ the first artesian vein is reached from 65 to 200 feet, and then there are alternate layers 
_ of clay and gravel or sand, and in each sand or gravel layer under each clay bed is 
_ formed a separate artesian vein. Asa rule, the deeper you go the stronger the flow 
__ orpressure and the warmer the water. About 1,000 feet is the lowest depth reached 
in the valley. 


me General Ira J. Bloomfield, Monte Vista, Colo. : 


__ About Monte Vista there are from fifty to one hundred artesian wells in this imme- — 
- diate vicinity. ~ 

_ Near La Jara there are quite a number of very fine flowing wells, one especially 
_ on D. E. Newcomb’s piace, from which the workmen insist fish came up. This well 

~ is 6 inches in diameter and throws up a fine body of water. 

oy “a At Parma several fine wells are found. . 

About Alamosa they have some of the best wells in the valley, being the largest and 
deepest. | 

In the country north and northeasterly extending on to Saguache there are a great 
_ number of very fine wells. : 

South of here about 6 miles are quite a number of fine flowing wells. 


t 


_ 


. 


moi 


ay? ; OTHER SOURCES OF WATER, 


Bi ss 


2 ees : 
Incidentally considerable has been learned in regard to the under- 
os pone supply of water, other than that of sufficient pressure to form 
flowing wells. The greater part of the information obtained relates _ 
_ to the settled part of eastern Colorado, which is not within the limits of 
_ the district assigned tome. Westof the one hundred and third merid- 
_ ian there are few settlers on the plains; consequently the means of pro- 
curing information were lacking, and little relating to this‘section was 
obtained. - 
NESS Db aie 
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developers of the underground supply, as the Italian law prescribes in 









i “i Ne fs au iy ead hi iN ei a i 4 oh ae ih . 
hs ’ ‘ \ 4 ae Pv t Ding ta : aie Doty ae 3 7 ¢ 
DOG ed Lon NO Os CARINE SOAN  WAILB 193i ae a ate ve 
| Ae He NO a 
The information obtained, however, leads to the one conclusion that — 


both for Colorado and New Mexico there is an immense amount of un- 
developed water within moderate distance of the surface which may be 
utilized, either by pumping or by bringing to the surface by a channel, — 

I would also call attention to the fact that there is, so far as I know, ~ 
no law governing these underground waters. Their extent and the 
amount which can be used without decreasing the supply is still to be — 
learned. The waters of rivers are granted to the users, and the rights — 
of the first users are protected. A similar law should protect the — 


a 
. 


respect to the fontanelli in that country, Sey 
‘ ‘ ; 5 of 

pete tae 

ANALYSES OF WATER. | et: 


The following analyses from various chemists indicate the character | 
of the waters from the basins in Colorado. The Denver wells have only 
10 grains of solid matter to the gallon, while those of Greeley and © 
Pueblo have, respectively, 89 and 62 or over, The Denver water has 
therefore been largely developed for boiler supply. The Denver wells | 


are separated from the others by having sodium carbonate as its 


principal solid. This is present to the extent of about 8 grains to the 


gallon, and it is an injurious salt in irrigation, for it constitutes what is - 
‘known as “black alkali,” which is more harmful than the common 


form. In this quantity, however, it is not likely that injurious effects 
would be noticed for a number of years, except on land already con- 
taining alkali. As it can be neutralized by the application of gypsum | 
or common land plaster, it need not be considered as a great drawback , 
to the use of this water. As far as yet used no harmfal effects have 
been noticed by those using this water. The Greeley water has for. 
its principal constituent bicarbonate and chloride of sodium, while 
the Pueblo wells have sodium sulphate and magnesium carbonate. | 
Of the two the Greeley water is the most injurious and is reported as_ 
killing vegetation. The Pueblo water used in small quantities shows 
no injurious effects. Aa 


‘ 


Analysis of water from Greeley artesian well. Me : 4 


fs 
A 
. 


{University of Michigan.] 


Specific gravity, 1.00107 (at 60° Fahr.); reaction alkaline. In one United States 
gallon, 231 cubic inches. Jy aa 


> Grains. Grains. | 
Bicarbonate of sodium.....-..-.-.------- 44,4284 | Sulphates, slight traces. aaa s 
Bicarbonate of magnesium ........-.-.-- 0. 5075 ——-——_ 
Bicarbonate of calcium.......-.--------- 0.5775 Total solids .--.----eeese--e0 eee -- 89.4401 
Chloride of sodium. .-.-....---.---+----- 37.3299 | Carbonic-acid gas ..--.-.----enee-eereene 11. 1057_ 
BPRPEIO USICG. 2h sesnnancseune Patan Wns Oo 0. 2391 ea 
AtumMiIn uM OXI.» . Ss ccc ndaseces-seepee 0. 0583 Total constituents....c0c-cnn--ne--= 100.5458. 
OA Shalt bees Sok cckine ec emsmca ate we me 6. 2994 hill 
Or 29.22 cubic inches at 60° Fahrenheit. a 
3 7 
Apis 
- x i 
‘i af f 
7 ‘ : ‘ 
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Analysis of artesian wells in Denver, Colo. Reais CHAUVENET, chemist. 






Grains to| Parts in Grains to! Partsin 










































































gallon. | 100,000. gallon. | 100,000. 

Nl a ap 

"ANDERSON WELL. Lower flow. 

mermemrresidue; sb)... e222. Se! 10. 41 17.85 || Solid residue..............2.. 10. 76 18.45 
4 Calcium sulphate ..--......... 0. 87 1. 49 || Calcium SUIPHALO SS Of Ose Ns 0.92]... 1.58 
if » Sodium carbonate............. 8, 22 14. 09 |} Sodium carbonate............ 8. 48 14. 54 
_ Sodium sulphate..-........... 0. 44 0.75 || Sodium sulphate..... ....... 0. 44 0.75 
_ Magnesium chloride.......... 0.10 0.17 || Magnesium chloride......... 0. 07 0.12 
_ Ferrous carbonate....-.-.... 0. 03 0.05 || Ferrous carbonate ........... 0. 03 0. 05 
a Silica A Ace yee! 0. 69 THA Sb UCB at ete ke ae lad ole ve oh 0. 76 1.30 
i ag 10. 35 17.73 10. 70 18. 34 
Mprme (CaO)... 2 202............ ini 0.36 0.62 || Lime (UaO).....2..2..2se00-- 0.38], 0.65 
Ww) Magnesia (MgO)-............. | 0. 04 0.07 || Magnesia (MgQ)............. 0. 03 0. 03 
moda (NaoO) 2. fe... ll... 5. 00 BL 97. 4, SOdad NagO) 2. 650s eee deny s 5.15 8. 83 
% ‘Ferrous oxide (FeO)..-....... 0. 02 0.03 || Ferrous oxide (FeO) ......... 0. 02 o. 03 
— Sulphuric oxide (SO,)......... 0.76 1.30 || Sulphuric oxide (SO3)........ 0.79 1,35 
Bemertoa (9102). ..55-.5...5..2.4.. 0. 69 JAB SUIGR (BIOs) is. Vea Leela de wot 0, 76 1,30 
‘Al ae 0. 07 Ost anMOhloring (Cl) as csee. athe ye 0. 05 0. 08 
"WINDSOR WELL. Nee ae COURT HousE wen, | | 
ws eager for. Solid residue..........-...--. 33.01] 56.60 
emsold residue...........5...... 10. 03 17. 20 ce eae 
) . ses ———= ==! Calcium sulphate .......4.'.2. 0.36 0. 62 
) Calcium sulphate............. 0. 85 1.46 || Calcium carbonate........... 1. 64 2. 81 
)) sodium carbonate. ............ 7. 93 13.60 || Sodium carbonate............ 15. 83 27,14. 
Sodium sulphate -........... 0. 44 0.75 || Sodium chloride ............. 14, 04 24, 07 
~~ Magnesium chloride.......-.. 0. 10 0.17 || Magnesium carbonate ....... 0. 32 0, 55 
_ Ferrous carbonate............ 0. 03 0.05 || Ferrous carbonate ........... 0. 06 0.10 

9 SU a 0. 61 A105 3) Silioa ssh ANS 0. 63 1.08 
‘ga . 9.96| 17.08 | 32.88 | 66.87 
‘ Hime Se 0.35} 0.60.|| Lime (CaO)....0-.--acce-ce. Ree ei a 
| agnesia (MgO).............. 0. 04 0.07 || Magnesia (MgO).....-....... 0.15 0. 26 
ES ES 0) a 4. 83 8.2851) Boda (Na) ou cy isvee sede 16. 71 28, 65 
' Ferrous oxide (FeO) .......... 0. 02 0.03 || Ferrous oxide (FeO) ....-.... 0. 04 0. 07. 
_ Sulphuric oxide (SO,)......... 0.76 1,30 || Sulphuric oxide (SO3)........ 0. 21 0. 36° 
ES TO) nr 0.61 1.05 || Silica\(SiO.)...............22- 0. 63 1,08 
EES (0) a nea 0. 07 0.12 || Chlorine (Cl) ..............-. 8. 52 14. 61 
4 * p . ” 


Gee CHEMICAL TESTS. 
ae [From H. B. Hodges, chemist and engineer.] 


Age | No. 2217. 


Sample of water: (artesian well at Riverside Cemetery) received December 3, 1889, 
from Denver, Colo. 
Depth of flow, 550 feet; flow at surface, about 1 gallon per minute. 
_ One gallon contains in solution: Total solids, 11.0 grains. Consisting almost wholly 
_ Of sodic carbonate. ; 
’ No. 2293. 
Sample of water (D. L. & G. artesian well) received J anuary 2, 1890 from West 
_ Denver. Colo. 
_ Sample taken 280 feet from surface. Water does not flow at surface, 
One gallon contains in solution: Total solids, 14.25 grains, Consisting principally 
of carbonate of soda. 
_ Carbonate of lime, 2.1 grains. 
_ Carbonate of magnesia, trace. 
_ Absence of gypsum and Epsom salt. 
_- Excessive amount of clayey matter in suspension. 


No, 2229. 
_. Sample of water (K, P. well, from water-bearing rock, 590-640 feet below surface). 
_ Received December 4, 1889, from Denver, Colo. $ 

_One gallon contains in solution: Total solids, 14,0 grains; suspended matter exees- 
sive (clayey). . 


i 







































: ; \ iv a ‘ rN 
ees Sesai pts of water. (Artesian well at Grant smelter). Received De 
ee ne ek! from Denver, Colo. sags 
Sample is mixed ; 400 feet and 640 feet flows: Well does not flow at med 
Bee ~~ One gallon contains in solution: Total solids 11.7 grains, consisting ah 
2 ROR of sodic carbonate. Pie 


“ee . No. 2215. aye Na <a 


Sample of water. (Artesian flowing well 655 feet deep). Received oot 


1889, from Denver, Colo. (Globe smelter). 
One gallon contains in solution : Total solids 11.2 grains, consisting. almost 


a “3 ¥ apace “od of sodic carbonate. 





No. 1595. 


Yong iaaiplo of water received January 17, 1889, from East Denve Colo. 
_._ Well supplying East Denver shops. 
One gallon contains— 


Carbonate of lime ....~ .. 22. 2. on o-oo e cee ene eee Weer eee cece cece eee 
Carbonate of magnesia...-.. ---- .---++ +++ 2222 -2-+ 2222 ere en eee nee Re 
¢ Silica....- Sore teste wane Saleem wikeds ob elas ee ee ee sue ee womens hon 
Sulphate of magnesia ..----..---- eRe Dh see nob ene sets 
Sulphate of lime. ....-----------+ ce tkas rp EE ICE Pee ee 
Chloride of magnesia-...----- Ope a saa is ae ee ee . ey 
Free silica......---- Jet Oe een Soe ere eae eee ey ahi plas! 
Sulphate of soda.....- via giou the aie lekteten saree eeec. aaa ae 
Chloride of sodium........--- sin ee a ye dheMe we eae thal oe ial a vote teecencene 
: Total solids........-... LEC eI oa eed oS eeeraae eae idee 
; Free ammonia -..... Hie oie bean, eee Chee Sap Bea 0. 0066 parts per pa 
. . Albumenized ammonia .......--..---------- .---- 0.0100 parts Per 100, Oe 
' [Tests by D. O’Brine, chemist Colorado Agricultural Colleen an 


/ 


Andrew’s well, 200 feet deep, 3 miles west from Fort Collins, Colo. ae 





is uA eh (932.2 grains to gallon.] 

on , Moisture, 100 C .....- Ei Pe Met a Pe Ware cub aes goes tosh 

ih Jron and alumina ...-.-. -----6 ecncce'n~ bade mene cees | Like beens 2 Lo peed ae Ms 
ig Calcium (Coa)...-.-...-- Poco cise Conus teen eet tee eae oe Cake Coes per pee 
th Magnesia (MgO)... 22.5. e028 site Do alar sd aarie bade alee t I me 
4 Carbonic acid (Coz).-.....+---- eee segeee cer eee ccc eee cree tence conned. 

et -- Sulphuric acid (H:,S04) .------- -----0 0. --00--- +--+ 

boi “-.. Chlorine (Cl). .---. CNet e Sagi dais oisc cule sean ee ean ete : 
a Vee iisoda (Na,O)...... pieag.t 33 ete eS 
e : ; pe 4 ee +7 
) 


eye hal AOU 8 i,’ cx = ¢ he <2 «see oe : itty iia hay pe) to gallon... 
Reasiy Hardness (total)..---.- eo cce cece cen we eee eee cn eee scene grains to L ae D 


IR RO ate i. Gok bon hlns ae enh 4 ner he ine iam S ale Cree oe eae OV UES eee 
URGED ie i SR i SSI ee SAR os Sade DE xe eeg ee ec we veces ane. <0 Js eee 

- Free ammonia.....-- ihe ontes regeness © Vee. Les Ree re 

ia Albumenized ammonia........---- aes igs: is § Fic aE ee .. do. 22 


PNIHIOTING:.c.. s--- = = SR ELe See ke OED ae vob canig the ou des'sete OO. ran 


| 


Examination of solids of Lamar water. 


Taw , [Moisture at 100 C, 6.4.]. 





ae ae -Jron and alumina.-.--- ene Gis ea tee ot ea pees weet ceeceetenace ceeeee tenes 
Se 3 Caleium (CaO) ....-----.-------+--- bt sales! os af once th apa ap BOR coc eeceweeeee | 
» ee MAD NGRIE-( MOO ):.0 cn bi od weeny TE ee meee ae Pes aan ao = 
Pe es Carbonic acid. ...-.. .-.. ay ey le 
Bey =? Sulphuric acid (H, $04) Wea 
Si at Sere Alkalies Pat igh hs tees 

USAY RE eS Chlorine (Cl)... BG oA 


: a aecAD Lue Ae: wees I eae 
- ; =“ e * a2» > | 

ag. c “a %! ‘ —" = gy 
NaS pees ee hy Snes ms 8 ty Piven wag 


.* £ 
} 7 hes \ 

tS > we ee i aD pit * t) aw tk oer 
Us: pe ASA Fry)! ts Ac Se MD ee Le aE OM Cm Phat 
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ANALYSIS OF WATERS FROM SUB-DISTRICT IV. 





F _ (Colorado Coal and Tron Company, Bessemer, Pueblo, July 2, 1884. Temperature, 80.5 F.] 


Result of anulysis. 





aaa [H. L. Wells, chemist.] 

ee (| Parts in 100,000. Parts in 100,000, 
SE ee 2.06 | Manganese ..... Sp noe keane None 
_ Soda re death tes Ss 34.03 | Potassium chloride............... 3.26 
woime ....:. + OF PRPS Sa parang Gr 15.09 | Sodium chloride... ..... 222. ..200. 3. 26 
SS eee 9.91 | Lithium chloride..........22. 2... Trace 
Brecon Oxide (Feo).............. 2... 1.31 | Sodium sulphate ................. 73.98 
BEIM iene 3.51 | Sodium borate.................... Trace 
Beealpburic acid ..........2...._... 59.47 | Calcium sulphate.........22...... 30. 24 
I@arbonic acid.............. Slight excess | Calcium carbonate .-............ aay: Baya § 
Me og os co a .98 | Calcium Flouride................. Trace 
MEEOrHOIG ACIG......-..-.........2.- Trace | Magnesium carbonate ............ 20. 81 
MEM e swt, 2S. ke leek Trace | Ferrous carbonate................ 2.10 
Mumerene oe. TACO MY SUG eo eo Os wy ord Meike . 98 
Mee tospnoric acid .................. None aaa 
OS A ee eee None Total solids ...... 222. 2222. 139, 34 
RU een None 


The water contains a small amount of free carbonic acid, or more probably bicar- 
_bonates. 

















ae Fariss well, Pueblo. 

a it 

deat [Von Schultz & Low, of Pueblo.] 

rg 

% i* 

zs Grains Parts 
Ms to in 

a gallon. | 106, v00. 
eh, a 

% Mati residue: /.:.)....2.............. a Sats: FEY ES RATERS: dlp ip ys e T ! 62.34/ 106.80 
‘Sodiam RI iste ohn) oo Woot ek ne a Re BD op ee wa 4.15 

RRL: PE AR ey CC OR a a 41. 92 71. 82 
SG aA 1 Bieler ctak eres 3.43 5. 88 

» Calcinm carbonate ............ Set Wratan tects aes Rae So ae Rag OU te a 6. 28 10. 76 
_ Magnesium carbonate...... Pema Re eis SMe Aston ews cee bo fet he ead nc Sela nev cued. 6. 16 10. 56 

_ Ferrous carbonate .......... ay Te So SCE OSes Deny ny a payee Cs Ae a ae ee 0.91 1. 56 

IE A RE, AI DTA GA NR 0. 91 1.56 

Paes 62. 03 106. 29 


a 
_. This analysis was made on the filtered water. There was some suspended matter, 
_ but as a portion at least came from the bottle in which the water was brought to us 
the amount was not determined. The gallon referred to is the United States gallon 
> of 231 cubic inches. There’ were no traces of poisonous metals. 


\ 


ue 


¢ i Pueblo well, C. H. Small, owner. 


{Test by D. O’Brine, chemist.] 


DMS Ae wale a Pale oie Way cae Lae kes dee ek cea eo ily ee ete Traces 

Crate Se See Shes Gules an A elie wis alm iaie ec ee Rete ag oe ae ee Traces 
Se Mice soso fe Siti ya: Sages eye 208 LD TU 1.80 
TRE ir et ath cian en Ee CY OT 47, 92 
EE ENT IEEE SES ss 2g Ec REO 11.82 
ne tinccn snl i ro crit van wan beware 6. 00 
ecru ise Ye A NU a aaa 32, 43 


"So 99. 97 
a Found 142 grains to gallon of solid matter, 


, > 
PEE 
et a 
eta * 
= ae 
4 
































RS RE FARO RHA AS SOON: MN MRA? Tn in 
eas ee ae aT Rae aot ire gues wipel . bey Ky i" it lea eK % ike ay avs mr i 

4 bee Ved Seu pet Lea at sae Praeihe ar why see tid ne Usa tt i ; cad . 
; ay ‘ on 230 * : - t by a Ace 7 en m ARTESIA ate WELL This La Len + y EONS oe ah 

ja ( i s ; ' i ih f: ; ¢ v . " - a } ‘7 * Ss 5 ry * ao at ay ee iS, r=) (ain's % er ae! Ta%, 

PEAS Oger at ‘ie g) ae hs hea ee BER al RNR et RR Ms oti Lp RPA 

TR Ne rn {Analysis of water from a surface well at Pueblo.} cn ies 
ay en nese | ) Beg ie f RPI ahs ea aR a) a 
me hse Ne a [Test by D. O’Brine, chemist.] Te Ry 
if aad ra j \ nl hs a " i at ; } 
> 120 feet deep; total solids 862.2 grains to gallon: Moisture 100 C.,4.73. 
yale i Saat : 1% "i De hifi: 
¥ ’ ’ : 

ir Tron and:alumina. ...------+ -- eee eee en een oe doe cee ene ne reee >on oe aa Sea 
feet Calcium (CAO)..-.-----------+-------+----- Laie Pag ae eR ies Reem so need Seve eee 
ae) Sort; Magnesia (MGO)----.--2--2- +220 crn scee: Jone te cla gige teen ne nee ets tes See eeiPemay 
PA eet) AAR PL CPCS PRL UCR IIA SN 
Pa e omiphuric Acid) (Sos): ----- 20+ eS occ ent rote neces seer hoe CeCe S EE ines foreieede 
“ \, . Carbonic Acid (OO}) 2s ee tee ee kee ese fh pie/sle e eurtion t? Pte ee cocceees Tl 

oot Chlotide (Ci). 252.2. tien nt ewe tone een cee ebb aren hoe StS eeaaae 

aa \ B , Pate 
a be ty | sats . Cafion City well, Colorado. 
bay etal ie [Test by Prof. W. P. Headden, University, Denver.] pea 1h ge 
ta ara ‘ ; ‘Nee? ‘ & Nun tame a tes 
—- Thad but a little over 500 cubic centimeters (505); this quantity yielded 0.8945 
grains residue, which gave me the following result: ae 
Specific gravity of water, 1.0017; total solids (dried at 100°) contained in 1,000 parts aN 
tr YY | } 1. aekoe tS ad, > 44 a5 i + my 
en it Tae ; SASS H 
+ Sodie chloride. -.-.------------------+--+---- rn 
Bae OS ys) BOdIG sulphate. ... ---- 22-2 eee een ee ee cee ebb eh eee np rent pone Bene ecm 
4) “Potassic sulphate---.----.--- ----------4--- dat beet eece 42+ 12t tye 
~.,  Magnesic sulphate -.-------- 2222 ---- 2-22 cert ee tenes nese cee eee «la eat eee 
“| \)) “Magnesic carbonate -...-.----------22+ 2212-228 eer cet reenter rete ros eae >a 

ie elie Te ate et ee is eee oo Bae SUS AS ek eas ae Sit OS ila te . . O05L 
Ferric oxide ....-------------- Aetna hacen pei eee sete cere cess cees eter 2 
eS PBINOIG ACId - sc 2-2 2c ewe ee ene cnd BE Lae dye ne Selene ene e r= eel sing nena eae Me ke 
Moisture not expelled by TOGO Sa. Ree aS Pee alee thes * ats hoon ale ee Pas us 

Bi i | SPRINGS. 

(et 1 aa ¢ ; + ee 
ss Phe most important ones reported in the San Luis Valley. 2 japee 

a The Los Ojos Calientes, so-called because of their steaming in co 


ss weather, are a group of large springs located in section 18, township _ 


4 ( \ , . . ° he at : 
BAS Ay Hi 35, range 11, on the west side of the Rio Grande River, owned by — 
Z : ee e) 

ie a 


BG, A : 
Mrs. Florence McIntire and A. W. McIntire, of La Jara, Colo. 
By The following statement is due to Mr. McIntire: 1 
My Pm ry oa } 
if SNe ae Some are of immense size, the largest one carrying, according to the Hayden meas- — 
+. urement, it is said, 21 cubic feet per second. The temperature is about 60°, a 
a APs neither that-nor the flow varies from winter to summer. The springs rise in lay: 
Vase These springs vary in size from the one mentioned to one flowing scarcely 20 gallons” 
SPE ae, per minute. One of the intermediate ones irrigates 10 acres, after losing two-thirds - 
Oh 3! _ of its quantity on the way. "eo ane 
Pee Pe Another part of the group of springs is below average water line in the Conejos — 
He eS River, and when that branch of the river last summer went dry, just above, we irri- — 
Cie pee gated 100 or more acres by damming just below springs. With one exception these ~ 
ay a springs all come out at the edge of the lava hills that exist in the south end of the — 
ae San Luis Valley, and occupy most all the territory between these springs and the New * 
RR Mexico line and further south. The springs are about equidistant from the moun- | 
Pave - tain ranges on the east and west. ek Be? ef 
et \bs.' Practically the springs rise between two points of lava hills running further north, — 
4 | and making almost a semi-circle, around which the spripgs are scattered, the two — 
seas points being 24 miles apart. To the east one of the points, along the base of the | 
tog) same lava hill, facing north, two or three springs come out of moderate size, on the — 
ie land of Miss Francesca Atkinson, and of S. H. Ball, esq. Hon. Gordon Lanes ho _ 
at j peta live here, stated to me that the temperature of some of the springs was as high © 
as : ; ~, ORE eee 
The spring which does not come out at the edge of the lava is about three-quat q 
of a mile north of the main spring. ly pk ee 
a ; aed : Ra B 
Sh t : , , Hes Pe a 
94 ay R ‘ ‘ , nt : f ry P's at My ty « ? - iN { 
Mh noe ONE PAT PA LA! ie NEMO RER AECNe 





ik Bes’ pat ‘ f ‘ 

















_ and at less than 100 fect a small flow 


ti} 


Re! 


A 


Name.. Locality. 


Bit OC. Tolle, Pheblo, Colo...... 


, 


Nae Sec. 23, T.18, R.63.. 

_ C.C.Flem, Pueblo, Colo...... Sec. 3, T. 20, R. 64.. 

Fred Rohrer, Pueblo, Colo ...| Sec. 32-33, T. 20, R. 
aa | 62, 

' E.C. Tolle, Pueblo, Colo...... Sec. 15, ‘I. 18, R.63.. 
Lie ‘William G. Finley, Crow, Pu- | 'T.24,R.66.......-. 
ie . eblo, Colo. 

a “4 


Sec. 10, T. 24, R. 66.. 


BEI oS eC oc ush eed 


er 

BE IOst ~~ 20.06. wn0ss:-- DAD R665 Basics 
MN see Sec. 22, T. 24, R. 66. . 
_ Frank Person, Greenhorn, | Sec. 24, T. 24, R. 67.. 


Colo. 
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| About 1 mile south of the main spring a hole has been bored through the lava, 
of pure water is obtained. 
_ side of the ridge that runs out northwest. 

_ Ending in the west one of the points mentioned, and not within the line of the solid 
lava, on the bottom land about 1 mile north of this west point, I put down a 2-inch 
_ artesian well; went through a blue clay, exactly like the blue clay present in 
_. almost every one of the springs, obtained 
_ _jecting to the ‘‘rotten” taste, I drove about 15 feet further, and the result: was about 


This is on the south 


asmall flow at 46 feet, but my tenant ob- 


_ all the water the pipe could let through, clear water with slight ‘‘rotten egg” flavor. 
_ Ithas been running over a year without diminution. 


Piped to the water. 


Abstracts of springs reports. 


\ 
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Remarks. 


a TS 


Sec. 15, T. 18, R. 63..| Would run one barrel per minute. Boils ont of 


pure white sandstone. 
the spring. 
Do. 

This spring hasa small flow; constant; notaffected 
by seasons. Good drinking and cool. 

Fleming Spring has large flow; constant; good 
water. Owned by J. W. Caulfield, Pueblo, Colo. 

Will run one barrel water per minute. Boils up 
out of pure white sandstone. Owned by J. V. 
Holland, Pueblo, Colo. 

Owned by Mr. Boyton, Pueblo, Colo. Salt Creek 
post office. Springs rise in creek bed from sev- 
eral directions, with water enough to irrigate 200 
acres. 

Owned by William G. Finley. 

oenee by Jesse Marshall, Rye, Pueblo County, 

olo. 

Owned by Mr. Duckworth, Crow, Colo. 

Person Spring is large; not affected by seasons. 
Water hard; rather warm in winter, cold in 
summer. Comes from limestone. 

Beckwith Spring is large; constant in flow; un- 
affected by seasons. Water hard; cold in sum- 
fer, warm in winter. 

0. 


Do. 


No rock above or below 


This spring, ‘‘ State Spring,” is the largest of sev- 
eral large springs. Would irrigate about 40 
acres. 

Number of springs in the vicinity of Butte Creek, 
fed by springs of subterranean waters. The 
deeper wells are dug the higher the water rises. 
Water obtained from 20 to 75 feet. A well 
drilled at Wild 230 feet; waterraised 45 feet. At 
Albany wellis 290 feet; water raised 200 feet. 

A spring 3 miles northwest of Walsenburgh flows 
3 cubic feet per second; sulphur; 73° Fahr. M. 
J, Coots, owner. The only large spring in Huer- 
fano County. ; 

This well is 235 feet deep. Water is struck below 
sandstone and shale, rising 20 feet. Large sup- 

ly. 

Flow. medium and constant; slightly affected by 
change of seasons. Water is good, slightly al- 
kaline, coming from sandstone. 

Willow Spring has a large flow; constant; not af- 
fected by seasons. The character of the water 
is good; comes from yellow sandstone, 

Supply is small, but affected by seasons. Strongly 
impregnated with iron, coming from a sandstone 
formation. Water warm. 

Flow, small; constant; unaffected by seasons. 
Contains iron, soda, sulphur, magnesia. Ana- 
lyzed by Professor Lowe, of Lieutenant Wheel- 
er’s Survey. Used bythe public. Notimproved. 

Two springs; flow, about 100 gallons per minute ; 
constant; not affected by seasons. Water is 
cold. No rock visible. 

Artesian well 11 miles southwest of Lamar, and 80 
feet, above has depth of 150 feet. Water raised 


inmediately within 41 feet of top. Stands steady 
at this depth. 
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[Form of contract for boring well.] “3 f 
: \ 


WELL-SINKING CONTRACT. ena 
: : Ps aent, 
" ; Peleys 35.9 
This agreement made this 10th day of October, A. D. 1889, between the Union ~ 
Pacific Railway Company, of the first part, and Comstock Brothers, of Arapahoe’ . 
County, Colo., of the second part, witnesseth that said party of the first part proposes” 
sinking a well in the vicinity of the Kansas Pacific shops, in Denver, Colo.,to adepth ~ 
not to exceed 700 feet, and that said party of the second part for a consideration —_- 
hereafter mentioned, bargains and agrees to do all digging, drilling, boring, easing, 
or other work connected therewith, or rendered necessary by the sinking, casing, 
completing, and turning over in a complete and accepted condition the aforesaid well 
to the party of the first part. i BS ae 
It is understood and agreed that:the work on said well shall commence at such time = 
as the party of the first part, by its supervisor or engineer, shall direct, and not more « — 


- than five days from the date of this contract, and that such work shall proceed with —_ 
reasonable diligence and speed until said well is completed, or until it reaches the?) 34 


aforesaid depth of 700 feet, or unless the party of the first part shall otherwise elect. 
If the party of the second part shall fail to prosecute the work with proper dis- 


_ patch, the said party of the first part may, upon giving three days’ notice to the said SV 


written consent of the party of the first, and no such written consent shall release ps 


second party, declare this contract forfeited and abandoned, which declaration shall 
absolve said first party from all obligations under or in any wise growing out of this. 
agreement. . ; a 
Work under this contract shall be completed by the —— day of ,1889,andno 
compensation shall be made to said party of the second part for hindrance or delays 
arising from any cause; but if such hindrance or delays arise from any cause other 
than the fault of the party of the second part, then said party of the second part 
shall be entitled to such extension of time for the completion of this contract as the Pay 
supervisor or engineer in charge of the work shall determine. ; f AC OpS 


No part of the work under this contract shall be sublet or transferred without eg 


fe. 





party of the second part from any obligation, a re 
The party of the first part reserves the right to suspend or terminate the work; — 
embraced in this contract for reasons not herein specified, and party of the second =~ 


part agrees to discontinue all work at once after having received notice of such sus- 


pension or termination, in which case party of the second part shall be entitled to “ sb) 
payment in full for all work actually done, but shall make no claim for consequential 
damages or anticipated profits, or damages of any kind, resulting from such suspen- 


- gion or termination. 


It is understood that there shall be but one class of work considered in this con-— 
tract, and that this work shall consist of sinking a hole of a suitable size to such 
depth, not over 700 feet,\as aforesaid supervisor or engineer may direct, and the plac- . _ 
ing to the satisfaction of said supervisor or engineer in charge of the casing of the” 
well (casing to be furnished by the party of the first part), and for this workasa 


- whole complete payment will be paid. - 


In consideration of the faithful performance of said work and of all the conditions 
of this agreement and the specifications herein contained, said first party agrees to 
pay second party as follows: kor well, completed and cased, of proper form and — 
workmanship, and accepted as complete and satisfactory by party of the first part, —~ 4 

per foot of depth, measuring from the natural surface of the ground at a point © — 
where the well is sunk. eta 

An estimate shall be made when the entire work shall have been completed and 
accepted by the party of the first part as complete; when this shall have been done,- 
and when the party of the second part shall have executed to the said party of the 
first part a release and receipt in full of all claims and demands whatsoever growing 
out of this contract or performance of work under the same, then payment in fullin  ~ 
accordance with the above-mentioned prices shall be made. . anes 

In testimony whereof the said parties have hereunto set their hands the day and 
year first above written in duplicate. Sheth) eo: 
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THE UNION Paciric RAILWAY COMPANY, —_ 
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REPORT ON NEW MEXICO, BY DIVISION FIELD AGENT L.G. 
: cae CARPENTER. | — 






yes re : 

So little information is to be obtained from New Mexico, and the 
pans of rapid communication are so small, that sufficient information 
not at hand to divide New Mexico into clearly defined districts, by 
hich any of them can be demonstrated as artesian in character. For 
sent purposes New Mexico is divided into three districts, one inelud- 
g the Rio Grande Valley ; the second the Pecos Valley, whichextends 
early the whole length of the eastern part of the State; and the third. ‘ine 
istrict to include the northeastern portion of the State, which is not nae 
_ drained by the Pecos. _ , 

_ The characteristics of New Mexico are in some respects like those of 










































_ Colorado. There are few living streams. The water supply is scant. 
. Passing away from either the Rio Grande or the Pecos Rivers there are BS 
itretches of ground in which no water can be found. Springs are — as 
Scarce in a great portion of the region, even in the mountains, and =~ : 
len present the streams rarely extend for more than a short distance BoC 
m their source. The Pecos Valley, however, is supplied with some 
remarkable springs, some of which are probably among the largest of ce ala 
e world. Near Roswell one is reported that Supplies a stream 50 feet 
oad and 3 feet deep. Several other springs in the same vicinity are 
cond only to it in size. There are many interesting basins in New 1 Nake 
xico which would undoubtedly repay investigation. Itwasimpossi- = 
with the time at my disposal to visit any region off the railroad. Reais 
there was but one running from northto south, the portion hastily = 
assed through bears a very small proportion tothe whole area. Some Tees 
the most promising areas were 200 miles from any railroad. Popu-. >> % 
tion is Sparse, and consequently the means of obtaining information 
e wanting. In many cases but one or two letters could be exchanged, 
and it was therefore difficult to learn of those who possessed infor- 


a 


~ mation. and secure a reply before it was too late to be of use. These 
me: 








nditions have made it impossible to secure a report that should do 
ything like justice to New Mexico and her resources of water. a 


Bae. ARTESIAN WELLS. 

We oy F ’ 

So far but few attempts to sink artesian wells in) New Mexico have | 
en made. A few deep borings have been made, but nearly allhave 
sn for prospect holes. Only five deep borin gs have been made,and ~~~ 
se were at Fort Wingate, Deming, Raton, Las Vegas, and SantaFé =. 
everal holes were sunk in southeastern New Mexico to depths of \200 3. Gites 
300 feet by the Southern New Mexico Railroad Company.* | ana 


7 
; 
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Since this report was completed a successful artesian bore has been completed _ 
bout 320 feet deep, with water flowing at moderate pressure above the surface, _ 
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tion: six miles 8. by E. of Springer. ‘ 
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96 feet, and the boring was continued for 155 feet in it. Itis possible 


with Colonel Nettleton and Professor Hay. At this point an artesian eh 


| good supply of water as far as tested. Thirty-one barrels were taken — 
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THE RIO GRANDE, 






Santa Fé, in the nOreEn part of the Santa Fé Valley, was visited 


well had been attempted, 9 miles south and west of Sante Fé, near a 
body of very fine land, which it was hoped to water. At 360 feet water a 
was struck which rose to within 70 feet of the surface. This seemed a a ‘ 


out in 21 minutes without reducing the height. Granite was struck at 
that a location lower in the valley might have secured a flowing well. | 1 
Several wells have been tried in the sandy feeders of the Rio Hondo, vf i) 
south of Santa Fé; some with success. My 
Mr. Fisher’s well, 3 miles south of Santa Fé, is 40 feet deep. Water | ‘ai 
rose 24 feet in the well, Large supply. : 
At Santa Fé, a man named Pedro has a well 28 feet deep, 6 {ear in : 
diameter, near the Atchison, Topeka and Santa Fé depot. The water ai 


_was 8 feet in depth—it has been 16. By means of a windmill enough ~ is ‘a 


water is raised to irrigate three acres, mostly in garden crops. The | 


could not keep down the water sufficiently to allow the work to progress. i 


Ve 
quantity is so great that, in attempting to sink it, deeper, three men i my 


Near San Pedro, 40 miles south of Santa Fé, several wells have been 
sunk which were not flowing, but are artesian. In two of these, shafts — 9 
were sunk to about 90 feet, then a drill-hole was bored 300 feet further 


in one, 400 in the other. ‘The water rises from 20 to 40 feet in the : 


ing wells. The city water works has two wells, 20 and 22 feet in 


shaft, and is in such quantity that one of them furnishes water for 
three boilers, two water-jacket furnaces, anda 25-stamp mill. 

After leaving Santa Fé we enter the fertile bottom lands of the Rio 
Grande. It was reported that there was an artesian well at Albu- 2 
querque. <A personal visit showed that no special attempt had been 
made, and that the wells which gave rise to the report were not flow- 


depth, respectively, and 25 and 33 feet in diameter. Pran P 
In 1889 a 14-inch pipe was driven in the bottom of the well some 38 ie 


feet deeper. This flowed some 14 to 16 gallons per minute into the shaft. aN j 
Both wells are now supplied in this manner. Last year some 650,000— 


gallons per day were pumped. Water is struck in the valley at from 
6 to 8 feet. Usually that of the third stratum, at 30 feet, is used. It ~ 
rises to within 4 feet of the surface. The amount of water underlying — 
these bottom lands is certainly great. The supply may be furnished — 
by the Rio Grande and its tributaries. Nearly all the cafions in the | 
neighboring Sandia Mountains have running streams which do not 
reach the Rio Grande. As soon as they reach the sands they se . 
appear. ; v a 
There are a number of springs, especially on the east of the ‘Rio. Pe “a 


Grande, in this region. All are small. Their flow does not seem. to be~ 


enough to accou rt for the amount of water that must come from the fr a 
Sandia Mountains. Among these are the Hubbell Springs, township — 
8 north, range 3 east, 5 miles east of Isleta, which furnish a lara 
amount ‘of stock water and are not affected by the season. © a 
Cabra Spring, in township 8 noth, range 3 east, 15 miles south éfit 
Albuquerque, is about the same size as Hubbell Springs, and flow is of | a 
the same character. Both are about 5 miles from the mountains. yates 
To the southeast, in Coyote Cafion, are mineral springs used for ye 
bathing. at 
Half. way up the mountains are fresh- water springs. In general | 
these springs are used for stock only. 
; : ‘yo 
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_ Along the Rio Grande, between San Marcial and Rincon, stretches 
a remarkable plain, to which the Spaniards gave the name. of the 
Jornada del Muerto,or the Journey of Death. It is some 70 miles 
from San Marcial to Rincon. Inthe whole distance of the plain, which 
_ the road has to take because of the impassable cation of the Rio Grande, 
_ there is not a living stream. 

_ Dr. Bowman says that in an area of 100 by 25 miles, in times past 
_ or present, outside of the railroad stations, there have been but two 
' human habitations, one at Martin’s well and one at a small spring 
' which soon sinks into the sand. The plain, containing some 2,000,000 
acres, has a fine crop of gramma grass, and is fertile if water were 
‘supplied it. There is but one spring, and that a small flow, on these 
plains. The mountains on the east and west have but few, and, as 
~ mentioned of the region near Albuquerque, these flows are not sufficient 
to account for the water which there is every reason to suppose must 
© flow from these mountains. The Martin well was sunk mdny years 
» ago. It is reported to be 160 feet deep and to supply an abundance of 
_ water. There is an attempt now being made to find artesian water on 
| the Jornada. The following is an interesting statement from the San 
~ Marcial Reporter, of January 4, 1890: 


'. Several enterprises are under way to reclaim this extensive and valuable tract by 
las 





iy _ bringing on tv it the surplus waters of the Rio Grande, and there are those who 
| believe that water sufficient for irrigation purposes could'be brought to the surface 
" by means of artesian wells. Mr. W. L. Holmes, of this city, has already commenced 
"an experiment of this kind on the east side of the Jornada. What strengthens the 
- belief that it is possible to strike an underground current having a source sufficiently 
» high to force the water to the surface are three springs now flowing about 16 miles 
ee east of Lava Station, the principal one being known as Ojo Annay4, and the large 
: 

















> number of mounds evidently raised by the deposits of springs now extinct. That 
_» these mounds were so formed is shown by the pipes to be found in their centers, and 
» the fact that they are composed of sulphate of lime, the material which strongly 


- impregnates the springs now in active operation. The theory advanced to account 
for the extinction of these springs is, that when the deposit by precipitation and the 


soil, aided by the wind, became so high that the water ceased to overflow the in- 


Hie: 
P ies 
Ye : 


~~ erustation at the mouth gradually closed the orifice and the water sought other out- 
lets. 

ey ' There are not less than one hundred of these mounds scattered along the east side 
Cay of the Jornada, some of them 100 feet in diameter at the base, and rising from 5 to 20 
a feet. The water from the flowing springs is so strongly impregnated with hydro- 
> ‘sulphate of lime as to render it almost unfit for human beings, but it does well for 


BY _ stock and vegetation. 





a _ From the lower end of the Jornada at Fort Selden the Rio Grande 
A AG again broadens out into a beautiful valley. It is a basin in shape. 
_ Both to the east and west are the mountains, which close in at Fort 
~ Selden on the north, and at El Paso on the south. The length is about 


4) 
yl 


» 40 miles. The Organ Mountains, 12 miles from the river, form the east- 
> ern rim of the basin. It would require a further examination to show 


No deep wells have been attempted. The deepest reported is 65 feet, 
» but from these wells of moderate depth water rises nearly to the surface. 
» ‘The following letter from Mr. John De Meir, a citizen of Las Cruces, 
~ shows the experience at that point. 
wha , 
Lam convinced that our valley is one immense artesian belt and will cite a few 
eases te confirm it. 
in The deepest drive well here is 65 feet, at Col. Albert Fountain’s. 'The water stands 
» at4feetof the surface. Major Llewellyn’s well, 700 feet distant and south of Fount- 
por * ain’s, is driven 45 feet ; water stands at 4 feet. One mile south of his well, McClure 
_ Brothers drove down 65 feet; water stood at 4 feet. They broke their pipe and could 
~ drive nofurther. An open well up on the foothills, upper part of town, sunk toa 
» depth of 45 feet, and the bottom being about 12 feet below the valley land, gave a 
__ poor supply of water. Mr. Ackenback, the owner, drove a pipe 16 feet in the bottom 
et i, ei 
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stantially the same, except that he put the inflow at 20,000 gallons per 


is hard. There is a spring at this same ranch flowing mae a cubis 


_ sinking open wells it is necessary to use explosives. JI have been hammering at 


_Isenda diagram, which may give a better idea of our situation. 


_ crop out at river bank and keep the Jagoons full when Rio Grande is dry. Am in- 


~ in at about 130 feet in the shaft, and only part of it entered the shaft. ‘Mine has been — GEG 


deep, in which he gets water at 92 feet. He is lower than the Memphis 4 


_. New Mexico beyond the immediate vicinity of this post. On the left bank of the a 


' February, 1890), several feet of fall from the head of the spring to the bed of the river 


chased from William Dessauer, of Las Cruces, about 500 acres of land at Brunswick. 
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Oe it rises in the well and. yields all tue aS abaethies desire. So far the stratus 
thesame asin California. In driving wells every few feet they strike'a hard pan. that: 
makes it slow, hard work until it is penetrated, and when passed through it walla rive | xe 
easily till next hardpan is struck. These stratas are from 2 to 4 feet thick, and re 


alti 
people f for the past year to raise funds and give it a trial, and while all are of the akon ‘yl 
opinion as 1 am, it is slow work to get them to move in the matter. On the east we ; 
are surrounded by a high mountain range 2,500 feet higher than the valley, while on ~ 
the west we have a high mesa and mountains, At Fort Selden the mountains meet 
and form a narrow pass worn through the rock, and at El Paso they meet again and if 
form another pass, so that we are truly a basin with a rock pass above and below us: 


Mr. De Mier, of Las Cruces, says: 


About 28 miles above here, in upper end of this valley or above it proper, springs 


‘formed same feature prevails this side Yof El Paso, Tex., at lower end of the valley. # 
There are immense bodies of water flowing from hidden veins in the Organ Mount- — 
-ains 12 miles:east of this point; one in particular is over 50,000 gallons an honr. : At | wate 
the Memphis mine that amount was pumped day and night for over a year. It came nfs Be 


closed down for past six years on account of water. There are a number of springs. 
on both sides of the range, mostly on west side, draining into this Mesilla Valley. - 


W. J. Joblin, the manager of the mine above referred to, reports sub- a 


hour. iled 
J, H. Riley, 12 miles northeast of Las Cruces, has a well 126 feet. 


mine, and the water he strikes is soft, while that at the Memphis mine— 


foot per minute. i 
Surg. A. P. Frick, Fort Selden, at the upper end of the valle Vy says: Usa 


IT have had no opportunity to gain any knowledge of springs or water supply in a 


Rio Grande River, one and a half miles above the location of the post, there isa hot — 
mineral spring, the head of which, so far as yet developed, is about as high as oe bik 
water mark of the river. It does not appear to be affected by the rise or fall of the — 
river. When the bed of the river is dry (as was the case from about August, 1889, to’ 


shows a flow equal to about one inch of water in a pipe under a pressure of say 6 ~ y 
inches of head. During low water in the river, or a dry bed, this water flows from — a 
excavations that have been made into a rocky bluff that juts into the river bed. 7 ~ 
The temperature of the water is 150° F., and a quantitative analysis shows 205 Eraines “ 
of solids to the gallon. No qualitative ‘analysis has been made. ae 
The water supply of this military post is now derived from a drive well, 600 yards — 
from the post, about half way from the foot of the mesa on which the post is situated 50 
and the bank of the river. Between the Mesa and Mount Roblero, on the other side — 
of the river, fhe valley narrows down to about 1,200 yards. Ata depth of 10 feet a 
quicksand is found, which bears a good clear potable water. The drive well pointer, 
above referred to is at a depth of 34 feet below the general surface of the river bot- 
tom or valley, and the pump used yields a flow of about 30 gallons per minute. It 
has been used about nine months, and has never shown any abatement in the ene 
as far as tested. The water is excellent in quality, and holds in solution only, Lea 
pins of solids to the gallon. , . “ 


The following is in regard to this same valley: 


A new comer into this part of the valley (Ferdinand Horaquelle WAmians) pur- * Ca 


He is now engaged in sinking a point for water; is down 72 feet. Each blow with — 
the hammer drives water out at the top of the pipe, so it can be plainly seen that. 

this is but little less than a flowing well. At present he isin bad water and intends i 
to go down 28 feet more, unless he shali get good flowing water before reaching thes ys 
depth of 100 feet. me 
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Ww 3 Las tories, which reach water at 18 fect, ‘the Rete 2 ra 

enom na rot a ‘moving current is noticed as is observed in the valleys” Ke yes 
he Platte and the Arkansas Rivers. This movement, according to ae Gh 

; te Se troments of Dr. ‘Petin, of Las Cruces, is one yard in five Re 

minutes. 

, = Vi Mead, of Victoria, a few miles south of Las Cruces : 


By ley 
ee In from 6 inches to 12 feet we reach the plain of water underlying the Rio REA os ane 
ite Valley, the bottom land along the river. This plain rises and falls with the rise and — 
fall of the river. About a mile from this place, section 22, township 25 south, range — tabi. 
_ _—- 2 east, water seeps out at the foot of the mesa a trifle above the valley water, appar- ie mee! 
ently giving reason for the belief that the water underlying the plains west ward — re 7 
: ward Deming is independent of and more elevated than that of the valley. | 


At Deming, some 40 miles west of the Rio Grande, the first deep well 
sunk for water was put down in 1884. 
J 


} 


> Y 


305 


In sinking 980 feet, thirteen strata, bearing water from 70 feet down- | 
ard, were passed through, but none of sufficient pressure to bring the oe 
vater to the surface. The several strata below 770 feet brought the © __ 
water nearly to the surface. From 773 it rose to 28 feet of the surface ; | ee are 
to 21 from 836; to 19 from 886; to 9 feet from 912. After standing a ely 
year at 9 feet 3 intches from the ’ surface, the water settled back to 16— i ee 
feet 3 inches. — ! Se oye 
_ East of the Rio Gears and between the Organ and the San Andreas nt - 
Mountains on the west and the Guadalupe and the Sacramento on cae 
the east is an extensive valley covering several thousand square miles, — ast oS oe | 
ig ‘There : are few if any people living in this vast area. In the north are 
gypsum beds covering , Says Colonel Fountain, of Las Cruces, over 1,000 — 
“square miles. Water is found close to the surface. In driving across: 
these gypsum beds places are passed which have a distinctly hollow | 
sound. In 1862, when passing over these beds, he came across a holein 


phe bottom of which theré was a rapid stream. 
be 
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The Ojo de los Alamos, given on the Department of the Interior map near the Texas 

3 ine, about 70 miles east of El Paso, is well up on a little mountain, which is lower 
formation forced up through the upper formation, and gives every appearance of ar-— 

+ tesian water, which has tollowed the stratification, in which itflows, in the upheaval. 

The plateau bounded on the north by the Sacramento Mountains, on the east by Se ie 

oS, Guadalupe Mountains, on the south by the Sierra Blanca, and the west edge of 

: “bas ch is the Hueco Mountains, gives every appearance of being an artesian country, es 


. a 
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ees 


i (on the extreme northern part of this valley the Southern New 


i 
“a Mexico Well Boring Company attempted to bore some wells, but their a 
~ outfit not being adapted to past most were abandoned at moderate nee 


> me 


de epths. Mit 
Major Liewellyn, of Las Ries. president of the company, stated 
hat the first well was about 25 miles from White Oaks, which is 
2 township 6 south, range 13 east, at the head of the Malpais or a 
neient lava beds. This was abandoned at 280 feet. . 

_At the northwest end of the Sacramento Mountains, at a depth of 
9 0-feet, water was found, which rose to 30 feet of the surface. There — 
several successful pumping wells were put down for B. E. Davis, of 
an Augustine. fhe ‘ mi 
¢ ~The Pecos Valley has, until recently, been yielded to the cattle com. ioe oe ve 
if panies. Now a good many settlers are entering the lower portion of 
the valley. ahs, 
on a ~The headwaters of this river are in the mountains near Las Vegas . x a 
- pis Santa F He; thence its general course is southeasterly and Son a ee toe 
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tet Above anawell. 100 nites from the sonahaen’ spandex’ of. the 

ave oC the river is, subject to droughts and sometimes runs dry. Atti 

oe it is replenished by the waters of some of the largest springs” no 

Sm prorla, and from that Sikh the stream has never been known to be: 
hee Ohe he ok a aaa 

be re am NATURAL SPRINGS. 


MiChose springs are remarkable for their size. The following ar 
‘summaries of some Herat by different persons: WEA 


6 


Name. Remarks. 





J.C. Lea, Roswell, N. Mex.........---.. Head of North Spring River’ Sec. 36, T.10 S.; R. 23 Ei 7 ae 
ge 3? spring in the world. Makes a rapid river 50 feet wit he 
“{ : feet deep. Constant, not affected by apes olear 5 rather 

; hard. Temperature, 45° to 50°. i aan 
Patrick F. Garrett, Roswell, N. Mex....| North Spring River, same as above. Large; constants aie 
nr fected by seasons. Water is limestone. About 609; he year “a 
ae round. Owned by Capt.J.C. Lea 
ane AY. frie: Rosw ell, ‘Teeth County, | North Spring River, same as yan A stream 15 to” 0 20 fee gine 
"IN. Mex. wide, 2 feet deep. Owned by L. M. Long, Roswell, N. 








WG Meith oeiith etki tia othe ¢ North Berando, in Sec. 17, T.10S., R.24 E. Same description ne 
iN as above. eae. 
Mi BP eens Souths sinh tlm eons Baer Sy South Berando, in Sec. 5, T. 10 8. R. 24 E. Same descrip: i 
Si Aen as above. +5 A Nat 

I AGU hs lon scsy aca ue vad cee b ant The North and South Sprmg ined springs andthe thr 

JERS a ae Berandos, owned by Capt. J.C. Lea, William Robert, Colonel 
SS Bite alae, Miller, located in 7's. 10 and 118., Rs. 24 and 25 E.  Floy is + 
Beran J constant ; not affected by the seasons ; comes from limeste 
PRN oA Ck ' . rocks. Temperature 67° in summer; 63° in winter. “Total 
a sae a flow, from 700 to 800 cubic feet per second. Water excelle: 

UP ‘reer Sy for domestic and irrigation purposes. thea 
nan to a 
Prag PP 

re) NON-SURFACE WELLS. 

Wy 4 ‘ : . 3 p 
_- East of the Pecos there is a number of wells. These extend fib Bas. mm 
es well to Eddy, and are about 15 miles apart. Water is found from 12 te 
40 feet deep, usually in abundant quantities. One well furnishes wate . 
-~ for 10,000 cattle. occ hae 
Pv le ay oe 8 
ane tio ates Bt the extreme upper end of the Pecos Valley the Las Vegas Deve i 
» ‘opment Company sunk an experimental well 1,560 feet. A vein Of WZ 
~.  avater was struck at a depth of 1,300 feet, the water rising to within’ a ; : 

hy, feet of the hide of the ground Ata depth of 1,500 feet. the hole wa 8) 4 

cased. 


ae), oh At a depth dfbetween 1,600 Aad 1,700 feet, water was again steed - 





+... it rose to the surface of the ground and overflowed slightly, but as the — 3 
seat of the casing got broken the water got between it and the well and" | 
escaped, still remaining, however, at a level of 50 feet below the su urfac i 
yes" of the’ ground, 

a Sra het EP his “well was about 14 miles north of Las Vegas. Another hole to Z 


Jess depth was bored south of Las Vegas. 
John Campbell, C. E., of Las Vegas, writes: 


- <2 ‘ 
Lb SA You may have observed ee the Hot Springs a break in the strata—lying alme 
ese me ox perpendicular—this break lies in a northerly and southerly direction. Three 1 
Sok. south of Las Vegas and to the east of the above-mentioned break or upheaval, a 
_ was drilled for coal about eight years ago. At a depth of between 325 and 335 feet 
. bed of quick sand, containing a strong flow of running water, was struck. The wat 
ewes rose to about 50 feet from ‘the surface of the ground, but, as coal was the obj 
drilling, the work was then abandoned. There was ever y indication of an inexha 
a e, ible supply of water at this place. Pag gta 


_. ‘Tn the northeastern corner of the State several’ wells have been st 


oe on the Denver Texas and Fort Worth Road, They strike oe t1 


* a nd Se Ks - ty vfs AN, as 4 ee ‘ MAS 

jes Pres 4 lg ; ra 3 bs Loa At, ben A a E 

yy my Sy i ‘ ‘ Li at ; ‘ae ROE Ut ‘ ) pee, ¢ frets % bs aN, * is 4 mah 4 Mar te ‘ye " 
Bee Rig ar eS Ohare oe NT iM eRe eet, INN ler i Rs ak i ae Pe RNA Pot Reese), tay Ban (ai 






































aton is the only place i in en dation which has attempted an arte. es 

| ae 1well, — mina 
e* It was sunk to 1, 872 feet by a company of citizens in 1887. It was ts 
of pet for a town supply, but no flow was struck. After passing oa 
Bet, &. LoL EB 

’ through the surface formation this well went through dark, sandy shales My swe 
Be 00, 1, 729 feet, then 14 feet of notes, black sane, from which hot mineral.” 





hy water, rising to about 300 feet of the Nyreabes’ ‘too i 
Jd. 8. Sheeter says of this well— | ass he oe 





4 oo) Bai helie’s for the most part our country can be successfully prospected for artesian 
- water. Our experiment at Raton was a partial failure, not getting a flowing well, ‘9 \ 
’ Ks but one that would furnish a strong pumping stream. I believe we would have - Ye ee 

ie reached a flowing stream had we not gone soclose tothe mountain. The mouthofthe 

_ well is located at the very foot of the mountain and upon much higher ground than , __ Beg | 
the body of the town. We have plenty of natural artesian streams around us that are fp, eae 
perpetual i in their supply, viz, large mountain springs, lakes on top of mesas, ete. A ast sible 
ack are at much higher elevations than the valleys and lower table-lands. (dh SONS Be 


In addition to the wells before given one was sunk near Fort Win. 5 oi 
pate by the Cosmopolitan Petroleum Company in 1883. Prof. N. A. mals 
_ Bibikoo, the former geologist of the Atlantic and Pacific eat Oo aa if 
Albuquerque, N. Mex., reports that at a depth of 75 feet water was’ - is e 
obtained, flowing 12,000 gallons per day, and at 106 feet 80,000 gallons ye) 
per day. wm a 
- It would seem, from the hurried inspection that could be given ane ian 
_ from the meager information obtained, that there are a number of — 
regions in New Mexico where some of the conditions for an artesian yer 
- flow may exist. Toone going through the country for the first time the © a : fo 
_ impression is one of extreme aridity. Few springs, no streams frequently on 
_ over hundreds and thousands of square miles. The evidence in regard _ tte 

Bes t0 the great body of underground water, frequently at very moderate | ve 
depths, therefore, struck one with surprise. Such evidence repeated | | 
ee ) Wa from place to place had a cumulative effect to a person in such cireum- ts bat 
stances that it would not have to a person in other surroundings. The 
- development of such supplies in New Mexico has not been begun, 








- The knowledge thus far had is due to accident, not to a systematic Se 
- development. With a fuller development there is every reason to, 


_— 
= 


i believe that the quantity of water obtained will surprise even those .  _ 

who know what has so far been found, and that many of the plains 
which now are truly deserts will be such garden spots and centers 
of fruit culture as the climate permits. Kee 


_ L. M. Long, of Roswell, says : Os. 


A 
I have traveled all. through Colorado, New Mexico and part of Arizona, and I | ‘et. ae 
ae have never witnessed anything to equal the spring rivers of this country. Theyare, 
in fact, spontaneous rivers. We are better blessed with water than the average = 
- Western country, and still we have fully 1,000,000 acres of as fine land asthereisin 
_ the world, that can never be reclaimed except by the artesian process. I hope by this Tact an 
tL time next year I may be able to solve the problem, as I am the only one in the 
i) country who has an artesian plant. It is also a prospecting machine, as dimension of Reon 
- drill is only 3inches. I hope our country will be able to command your personal Tae 
iV, attention, as the field is worthy of \it. NASIR G, <4 


From P. F. Garrett, Roswell. Tok " ‘ 


hs indicated on blanks, I could give you no idea of number and extent of springs, heute a 
nor the flow of water from them in the space there allotted. Rs TR 
_ I will first mention artesian wells. Many have beencontemplated,andbutonehas = 
Been attempted, that of L. M. pope, the work < on which has been suspended on account 
of Bonident, to machinery. het 
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Wake the rivers and springs in rotation as they are important in magnitude. 

AER Rio Pecos.—As you know, this river traverses ranges 25 and 26 east, no: fe ae he » 
é second correction line, and also south of that line tor a distance of about 20 miles 

*) when the bends run into range 27 east occasionally, but the principal portion of the 

_yiver is embraced in range 26 as far south as township 19 south, when it bears east 

: - and traverses ranges 26, 27,28, and near line of Texas, 29 east. "ieee ae 

. Rio Hondo.—This river is formed by the confluence of Rio Bonito and Rio Ruidoso, 


Mrs <3? in township 11 south, range 18 east, and running east, confines itself to townships 10 _ 
Rx 28s and 11, and discharges into the Rio Pecos. yo baa is Wry 
a; North Spring River.—This stream rises in section 36, township 10 south, of range 23 
het east, from monstrous springs. Twenty yards from the head this stream is fully 40 feet — 


wide and averages that for a distance of about 4 miles running eastwardly, where it 
empties into the Rio Hondo, in section 34, township 10, range 24 east. There are two “ 
silght falls in the course of this river. Itrans smoothly without any rush. The water 
is limestone with an almost imperceptible tinge of gypsum. It is clear and limpid 

oie | with a depth of 2 to 4 feet. No watershed and it has never varied (rising or falling) 
Bact 1 inch within the memory of the oldest citizen. There are no rocks of importance at 
its head nor along its banks. The volume of water is increased along its route by 
several valuable springs. Peery 
“hl ; South Spring River.—This river rises in section 22, township 11 south, of range 24 _ 
ae east. The description of North Spring River will apply to South Spring River, ex- 
cept that it is deeper, not so broad, the water runs much swifter, clear, same class of 
-- water, no rocks, carries about the same volume, no important rise and fall, is about5— 
HN miles long, runs north of east, and empties into the Rio Hondo in section 9, township. 
11, range 25, 700 yards from Rio Pecos. ; So ia 
eet Middle Berando River.—This river rises in section 5, township 10 south, of range 24 . 
' east, from springs. It is about one-half the size of North Spring River, runs more | 
rapidly, same class of water, few rocks, very seldom rises, always full supply, forms — 


= 


i, ony ' confluence with the North Berando Spring in section 14, and South Berando River 
aa in section 22, township 10, range 24, empties into Rio Hondo in section 25, township 


10, range 24. GEN ss) 

ies North Berando Spring.—This spring is in section 11, township 10, range 24. It sup- 
ee plies water to irrigate two good farms and swells the Middle Berando River in sec- 

. tion 14. Same class of water. Length of stream about 500 yards. | oS ae 

South Berando River.—Rises in section 17, township 10south, of range 24 east, from ~ 

springs. Carries nearly as much water as the North Berando; same class. Descrip-  — 

tion of latter named will describe this. The above three Berandos deposit their ~ 

ee waters in Rio Hondo. TS ae 

oe ae Bitter Creek and Springs.—This creek comes from a lake in section 9, township 10_ 

Boiss south, of range 25 east. This lake is fed from subterranean sources, The valley 

abounds in springs, and they feed this creek ali along its course. ‘There is another | 

(nameless) creek which runs into the Rio Pecos (a distance of about 400 yards) in ~~ I 

section 15. This (Bitter) creek is about 3 miles long and empties into the Rio Pecos 

We 
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in section 28, township 10 south, 25 range east. Water strongly alkali. Sufficient 

~- water for half dozen farms—three in operation. . 

Seven Mile Spring.—This is 7 miles south of mouth of Rio Hondo. A continua- ~ 

eae tion of very free springs, capable of supplying water for three or four farms. Ite 

--._- giges in section 13, township 12 south, of range 25 east, and runs into the Rio Pecos 

RS in section 20, township 12 south, of range 26 east. Splendid water. Norocks. 

Res Nine Mile Spring.—Nine miles south of mouth of Rio Hondo. Rises in section 31, — 

«iar township 12 south, of range 26. Empties into Rio Pecos in section 33, township 12. 

i south, range 26 east. Fac simile of Seven Mile Spring. iE 

he Rio Feliz.—This stream empties into the Rio Pecos in section 35, township 13, range ; 

a4 96. It rises in the mountains more than 50 miles west of the Pecos, runs a fine stream 

| - of water for 4 or 5 miles, sinks, and rises again a considerable stream within 3 or 4’ 
er. miles of the Pecos. Fine waters, 25 feet broad (in pools), 3 miles from Pecos, Sub-~ 

ject to sudden freshets from its head. putea 

Rio Penasco.—Rises in mountains 68 miles west of the Rio Pecos, runs 8 miles, 

sinks, rises again in section 18, township 18 south, of range 26 east. Plenty of water > _ 

at head; size and class of South Spring River. However, acequias have been taken _ 

out at the sinks, and it is said that cattle have trodden it down so that water runs ~ 

-- gome 30 miles in old bed. The land is being rapidly located. ee 

I have taken you down the Rio Pecos some 50 miles and have left out many springs. _ ‘ 

raf and living lakes. I could go on to Seven Rivers, Rocky Arroyo, Black River, Dela- 

~ ware River, Grape Springs, and various minor streams, springs, and lakes. The water 

sinks in several of them, but often rises again. One branch of Seven Rivers runs 

! under a mountain and disappears. The banks of the Rio Pecos are studded with — 

excellent springs. One spring (although on both sides the Pecos) yields more water — 

than the supply of the city of Denver. This, according to the resident engineer of — 

the Pecos Irrigation and Investment Company, who isa resident of Denyer. [would — 


: 2 - See 
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_ like to show you, or any one, if interested, the water facilities of the Pecos Valley. 
__ Few know or appreciate them. There are dozens of living lakes, said to be bottom- 
- less, within 5 miles of my ranch, abounding in fish, and from several of which water 
_ is flowing above ground into the Rio Pecos. 
_ Lam very much interested in any enterprise which will tend to utilize the immense 
amounts of water now (sometimes seeping and sometimes rushing) being wasted 
: through subterranean channels, only feeding the Rio Pecos, a great sized monster 
_ already gorged, when thousands of acres of arid lands, unappropriated, are gaping 
with parched jaws for that wasted substance which would clothe them with verdure. 
_  Ihaveever done whai I could for any promising scheme which pointed in this direc- 
~ tion. I am proud that I was a factor, in its incipiency, in the success of The Pecos 
__ Irrigation and Investment Company. It is a success, past a peradventure. These 
companies have seized what is in sight, but there is a mine beneath our feet. 
Hl - _ Ihave pondered over this artesian water business for some years. What has always 
~ . held me back was the expense; so much heavier here than where they possess railroad 
facilities. We are about 200 miles from any railroad; there is one in course of con- 
-+ struction that will relieve us, without doubt. I would like to correspond with you 

upon this subject of artesian wells. Do you not think Government might assist a pri- 

_ vate enterprise where ample guaranties are offered ? 
Ihave mentioned that some streams supply water for a certain number of farms. 
In explanation I will say that from 60 to 80 acres in cultivation is considered a fair 
_ farm in this section. 


“ie S. Ex. 22-16 





a 
























TEXAS. 


ae 


artesian and underground water supply of the State of Texas, west of 
Cam i the ninety-seventh meridian, made by me pursuant to instructions, are 
respectfully submitted: eu 


ARTESIAN FLOWING WELLS. 


West of the ninety-seventh meridian there are, in all, between 650 

_ and 700 flowing wells, ranging in flow from 1 gallon to 1,000 gallons 
sper minute, and in depth from 15 feet to 1,852 feet, and in cost ftom 
$25 to $7,200. The greatest number of flowing wells are situate in the 
counties of Bosque, Somervell, Tarrant, and Hood, and in these the 


flow of 300 gallons per minute. The largest wells in the State are those 
at Waco, 5 of which jointly flow about 5,000,000 gallons per diem. All 


of the flowing wells except 31 are situate east of the one hundredth | 


"meridian, and as a factor in irrigation at present, count for little or 
_ nothing. Good palatable water is found at comparatively shallow 


eae say from the southwest corner of Bandera County to Aransas Pass. 
ee South of this line and west of the ninety-ninth meridian as far as the 
_» one hundredth meridian, all the flowing water obtained from well is im- 
__pregnated with salt, coal oil, gas, and various compounds of soda, sul- 
_ phur, gypsum, and is generally unfit for irrigation or any other purpose. 
_ The wells east of the ninety-ninth meridiau are in material that a non- 
geologist would locate as underlyin g the coal measures, while the min. 
eral wells are in the coal measures and partake of all the evil smells 
_and flavors that these strata afford. As a rule good water (flowing 
wells) can be obtained anywhere east and north of the coal measures at 
_ a depth not exceeding 1,000 feet. A flow of 10 to 100 gallons per minute 
_ can be obtained at from 200 to 500 feet, with an increase of flow as the 
depth is increased. South of the line from Bandera County to Aransas 
_ Pass, and west of the ninety-ninth meridian, flowing water is found at 
_ depth of 500 to 1,600 feet, but bad water is encountered at 50 to 100 
_ feet and does not appear to improve at greater depth, though the well- 
_ borers and others claim to a man that there is good water in the last 
_ deposit of water that was struck in nearly every well that I examined. 
IL confidently believe that there is much truth in the assertion, knowing 
that until within the past two or three years there was not an appa- 
 ratus in the State that was adapted for deep borings, and that most of 
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: the men were new in the well-boring business, and that a majority of 
__ failures were due to inexperience and the improper tools used. | 
rit OER eae Mig dt PSL ass 


at nM ; 1 } pit ots 






The following observations, prefatory to my detailed report on the 


| i _ average depth is from 200 to 500 feet, a few exceeding this depth. The — 
average flow is between 10 and 20 gallons per minute, a limited number 
_ reaching 60 to 100 gallons, and a few exceeding this ; some reaching a — 


depth only east of the ninety-ninth meridian, and north of aline drawn, _ 
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REPORT OF F. E. ROESLER, DIVISION FIELD AGENT FOR sana 


with the altitude and may be given at about as follows: Between the 
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West of the one hundredth meridian as far as the Pecos River,in 
what might be called the “semi-arid region,” there are a few flowing 
wells, none of which are over 150 feet deep and all of which were _ 
found accidentally. There are 3in Hockley County, lin Dallam County, _ 
1 in Lubbock, and 1 in Midland County. ‘The flow from any of them is ~ 
insignificant, except that in Midland County, and this well is more of 
a spring or underground stream than a well, presenting a feature not 
common to the rest of the county. ee) 

In the arid region west of the Pecos River, in Reeves County, there _ 
are 26 flowing wells. Twenty-four wells are at Pecos City, varying in 
depth from 185 feet to 300 feet, and in flow from 20 gallons to 300 gallons 
per minute. Twenty-two miles west of there, at Toyah Station, are2 
flowing wells, one of which is 832 feet deep. The flow from this wellis 
300 gallons per minute. The water contains sulphur, but judging — 
from the appearance of a 5-acre garden irrigated from it, the water is 3 
beneficial rather than otherwise to plant life. a 

As to whether or not flowing wells can be used to advantage inirriga- 
tion, I think it is simply a matter of capacity and relative cost as well 
as locality. Taking the equivalent of 36 inches of rain-fall as the maxi- . 
mum quantity of water required to produce a perfect crop, the duty of 





flowing wells in different localities will be about as shown in table below. ~ 


The growing season in Texas varies in length in accordance with — : 
altitude and latitude. South of the thirty-first degree of latitude the 
growing season may be said to last from the 1st of April to the 1st of 


December, as frosts are rarely encountered between these dates. North 
of this latitude it might be safe to figure from the middle of Aprilto 
the middle of November, both of these limits being good east of the one 


4) 
ae 


hundredth meridian. For the Pan Handle and the western part of the — 
State to the Rio Grande, the growing season may be fixed as beginning — 
about the 1st of May and ending about the 1st of October, no serious _ 
frosts being expected within these dates. The length of the growing 
Season is such that with proper facilities for irrigation the farmeris 
enabled to produce more than one crop during the season. oe 

The time in which irrigation can be applied to best advantage varies 













ninety-seventh and ninety-ninth meridians, June, July, and August; — 
between the ninety-ninth and one hundred and third, March, April,and — 
July; west of the one hundred and third, at all times during the grow- 
ing season. The dryest weather in central Texas is in midsummer,and 
the dryest in the Pan Handle and Staked Plain in winter and early 
spring. The rainy season of the Trans-Pecos country is in June, July, 
and August. / a 
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EK Irrigating capacity of flowing artesian wells, 


/ : . 


P; Between 97th and 99th | Between 99th and 101st 
Te Naeger ie) altitude meridians, altitude 

; © to 1,500, minimum | 1,500 to 2.400, minimum 
ork ae ag )  rain-fall 27 inches. rain-fall 20 inches. 


Snite Amount of water to be} Amount of water to be 
, supplied is 9 inches, supplied is 16 inches, 
or 244,386 gallons per | or 434,464 gallons per 

















acre,.* acre.t 

Gallons. Acres. Acres. Nip 
5 10, 2 5.9 kas 
10 21.2 11.8 Pah | 
20 42.4 23.6 sbi 

40 84. 8 47.2 ae 
60 127.2 70. 8 Bee rey, 
100 212. 0 118.0 py ge 
300 636. 0 354. 0 Ct MA 
500 1, 060. 0 590. 0 ee We he re 
1, 000 2, 120. 0 1, 180. 0 RE een 
‘ ? ai : P ‘3 ( 
_ * Allotting the equivalent ofa 3-inch rainfall only three irrigations of 81,462 gallons are necessary for Rabat 
' each acre, and if the water is stored this can be easily done. eye Be 
_- 4 This will allow five irrigations of 3} inches, or 86,893 gallons for each acre. an 
*, 1 - j ° ed a 
Se 
Between 101st and 103d | Between 103d and 106th PN in 

e yhretpeeed yee meridians, wight Cae 
fs ,400 to 3,1 ‘eet, 3,100 to 6,060 feet ; fete 
mapmeity of minimum rainfall 16 | rainfall not taken into VA 
y Pinas inches. Amount of | consideration. Amount Ne A tg 
: water to besuppliedis | of water to be sup- Linge 
20 inches, or 543,080 plied i» 36 inches, or PIERS at 2 x 
gallons per acre.* 977,544 zallons peracre.t pees FS. 
ri es 
Gallons. Acres. Acres. Mie 
5 4.7 2.6 np 
10 9.4 5.2 : rat 
> 20 18.8 10. 4 aids 
40 37. 6 20. 8 teat 
60 56.4 31.2 ; : Rea 
100: 94. 0 52. 0 ) 2. ea 
300 282. 156. 0 fie i: 
500 470.0 260. 0 AO NEM 
A 1, 000 940. 0 520.0 Seas eae 

Peak \ " 2s ‘ 
_ a ; . + ‘ if wot 
(ae Neon 
tip _ *This will admit of six irrigations of 34 inches, or 90,513 gallons for each acre. . Van ety 
____ ¢ This will admit of twelve irrigations of 3 inches, or 81,462 gallons for each acre. Wate ec 
. Va 1 : Pe 
im 


___ Kemarks.—The within estimate is made on the basis of allowing’each 
_ acre the equivalent of a 36-inch rain fall each year. Whatever falls = 
_ naturally is counted in, and only the difference between the actual ay 
minimum rainfall and the total allowance is supposed to be supplied =~ sey 
by irrigation. The annual duty required, between meridians 97 and EN 
- 101, of the wells will vary greatly with each year. Fine crops are) | | ee 
grown without irrigation, and in some years the crop is as perfect as ib Ua a 
can be on unirrigated land. The yield could, however, be greatly in- are k 













creased and crop-making made more certain by irrigating. In the : ap 
_ ordinary run of years the same wells will probably irrigate more land . AG 


=r 


_ than above estimated, and only in an exceptionally dry year will the." peiie 
limit of capacity be reduced to the figures given. Between meridians - _ 
_ 101 and 103, the equivalent of a 12-inch rain fall is, in ordinary years, 
_ ample and sufficient. Two or three irrigations during the year are 
_ generally sufficient for vineyards and orchards, In order to provide for _ eed 
_ adrouthy year, I have allowed 20 inches. : 2 
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PROFIT OF ARTESIAN WELL INVESTMENTS. 

As to whether or not an artesian flowing well will pay as an irriga- 
tion investment depends upon several things: Jirst the cost,and ~— 
second the capacity. . Rte. 
_ A flowing well, say in Stephens county, 200 feet deep, costing $200, | 
flowing 5 gallons per minute, and irrigating 10.6 acres. ought to pay, : 
if an annual water rental of $2 per acre can be obtained. This 
would yield an annual income of $21.20, over 10 per cent. of the cost 
per annum. If the same well were 500 feet deep and had cost $500, — ~ 
it would barely pay low interest on its cost. If the same well, costing — 
$200, yielding only five gallons per minute, and irrigating only 2.6 ~ 
acres, as it would in the trans-Pecos country, it would not pay. A well — 
at Pecos City, costing $600, flowing 100 gallons per minute, will irri- 
gate in that country 52 acres. Figuring at $2 per acre for water — 
rent, the income would be annually $104, or 17.3 per cent. This well — 
would pay. In Bosque County the same well would irrigate 212 acres, 
and allowing only $1.00 per acre for annual water rent, the income 
would be $212, or 35.3 per cent. on the cost. | i Cae 

The advertised capacity of the five flowing artesian wells at Waco is 
given at 5,000,000 gallons per diem, and the cost of the sameisap-  — 
proximated at $32,000, it being admitted by the owners that at the . 
present time the same wells could be bored for much less money. 

Jf these wells were used for purposes of irrigation they would have | 
the following capacity: Their annual flow would be 1,825,000,000 gal- 
lons. This quantity would irrigate at Waco, allowing 9 inches of water _ 
for each acre, 7,467.6 acres. A water rent of $1 per acre would pay 
$7,467.60 on the money invested, or 20.21 per cent. The same plant — 
used between meridians 99 and 101, allowing 16 inches of irrigation — 
water to each acre, would irrigate 4,200.5 acres, which at an annual 
water rental of $1 per acre would yield $4,200.30, or 13.4 per cent. on 
the investment. Between the meridians 101 and 103 more water per _ 
acre will be required, say about 20inches per annum. The water would 
be used for growing the raisin grape and the finest of California fruits. 
The user of the water could readily pay $2 per acre annual water rent. — 

In this region, which includes the Pan Handle and the Southern ~ 
Staked Plain, the Waco plant would irrigate 3,360.4 acres. The annual 
rental would amount to $6,720.80, or 21 per cent. of the cost of the 
plant. In the trans-Pecos country, or arid region, where the allow- — 
ance per acre is the equivalent of a 36-inch rainfall, the duty of this — 
plant would be 2,080.8 acres. The annual water rent, at $2 per acre, 
would amount to $4,161.60, or 13 per cent. 

In the estimate of water to be furnished each acre, the evaporation 
does not enter into the calculation. East of the trans-Pecos country 
it is an unknown quantity, changing with the weather, and compensa- 
ting itself by the dews and rainfalls between times. For the trans- ~ 
Pecos country the allowance is liberal enough to provide for the evap- 

_ oration. The estimate of capacity is based on the supposition that 
each farmer or fruit grower will have storage reservoirs on his place 
sufficient in capacity to hold the equivalent of 3 inches of rainfall for 
each acre. The deeper this reservoir and the greater the quantity of 
water held in storage in one place, the less will be the evaporation to’ 
the square foot. If due care is given to the storage, namely, the re- 
duction of the surface to the minimum area, the better are the pros- 
pects of reducing the evaporation to the minimum quantity. The 
amount of evaporation will depend greatly on the depth of the reser- 
’ voir and its surface area. 2 eae a 
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o > From the observations given above, I feel safe in saying that the 
ie artesian flowing well will become an important factor in irrigation, not 





_ localities, as soon as its value becomes known. I believe that my esti- 


acres each with 36 inches of water isa grand success when it yields 
1 13 per cent. annual interest on its cost. This plant at Waco cost about 
a ie D $32,000. = i , ; ‘ 

___ It would pay as an investment if the plant cost $64,000, for then it 
- would still be bearing 64 per cent. interest on its cost. Now, in the 


-. Pecos Valley, I am satisfied, a flow of 1,000 to 3,000 gallons per minute 
Bh: At the town of Pecos, flowing water under considerable pressure is 
found at 185 to 300 feet. At Toyah, 204 miles west and 385 feet 

_ higher, this water is encountered at the same depth, but does not flow. 
_ At 832 feet is a strong flow of 300 gallons per minute, containing sul- 


~ phur, but it is claimed that the bottom water is pure, and that the sul- 
__ phur water comes from above, and that the flow would be pure if the. 
* well was properly cased. Now, if the same deposit of water were 
_ pierced at Pecos City the pressure would be increased by the weight 
_ of acolumn of 385 feet, or about 146 pounds to the square inch. 

| The artesian belt of the Pecos Valley extends probably from. the 
mountain ranges of central New Mexico and the mountain ranges in 
_ Texas, 40 to 60 miles west of the river, to the Davis Mountain in Pecos 
te County, say a territory 40 to 80 miles wide and from 200 to 300 miles 


" 
ys 
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_ southeastwardly, and deserving a most careful investigation. Its course 
is but indistinctly outlined, but I am inclined to believe that it flows 
_ eastwardly and southwardly from the Guadaloupe and other ranges 
_ until it reaches a barrier formed by the Davis Mountains. Here the 


vast stream is turned eastwardly, passing along the southern edge of 
the Staked Plain to about the one hundred and first meridian, where 
_ it divides into numerous underground rivers, which form the springs. 
- of the Concho, San Saba, Llano, Hondo, Frio, Leon, Salado, Guada- 
_ loupe, San Antonio, San Marcos and numerous other rivers of south- 
_ eastern Texas. ; 

ih _ As to the water supply west of the Guadaloupe, Davis, Carrizo, 
_ Diabolo, and other mountain ranges, it can only be said that the sur- 


_ face supply is scarce—very scarce, in fact—and that the railway borings | 


' donot promise much in the way of an abundant supply of water tor 
irrigation either from artesian or common wells. Professor Steeruwitz, 


_ who has made a geological examination of the country, gives it as his 


y - opinion that flowing wells will never be found in the great prairies lying 
_ between the different mountain ranges. 

_ _ On the other hand, old residents and practical well-borers whom I 
_ have consulted do not concur. They reason that the forces which were 
' sufficient at some remote period of time to throw up the mountain 
' _ Yanges were also sufficient to tear up the country lying around and be- 


\ mesas were, immediately after the disturbance that formed the moun- 
_ tains, very broken and hilly; that underneath their smooth surfaces, as 


‘ now seen, are hills and valleys, river channels, and lake basins; and 
i} 


_ that afterwards, by erosion, the mountains were reduced in size and 


_ the lower-lying lands filled up with the débris, and that it is not at all 
improbable but that by systematic efforts vast quantities of water will 
__ be found under these mesas—some held in suspense in old lake basins, 


= 


a tween the different ranges. They give it as their opinions that the 
: 
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_ only in the arid part of Texas, but also in the humid and subhumid | 


_ Inates are conservative, both as to duty of the wells and income de- - 
_ rived. Anartesian-well plant that can supply 100 fruit farms of 20.8 - 


_ can be secured from 8 or 10 inch wells at a depth of 1,000 to 2,000 feet. 


_ loug. In this region there is a tremendous underground flow trending — 


~~ 
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| reine tl would rise to the surface if veneurtad:: | . 
It is held, also, that there is an underground stream of preat voranne’ 
which works its way under the bed rock and flows southwardly and — 
southeast; that it originates in Colorado and New Mexico, fowiie 
southerly until it reaches the southern extremity of the Organ Range; 
it then passes between the Organ Range and the Franklin - Mountains, 
and again between the * ‘ranklin and Hueco Mountains, flowing east. 
wardly until it is diverted southerly by the Quitman Range, where part Se 
of its waters are emptied into the Rio Grande. ; 
The existence or nonexistence of this underflow should by all means 
be determined, for on its existence depends the irrigation of perhaps a 
million acres or more of its rich fruit and farming ‘lands. Those who a 
have more carefully examined into the water supply, among them Major — 
Logan, of Fort Hancock, Tex., believe that flowing wells can be ob- 
tained wherever this stream can be penetrated. It is not improbable 
but that in a number of valleys or plains lying between paraliel ee r 
_ trending north and south a similar underflow will be found. | < 


In the southeastern part of El Paso County and in Jeff Davis, Pre 
sidio, and Pecos Counties are several mountain ranges thatseem to cut ~~ 
off the underflow from the country south of them. As shown by the — 
well borings in that section, the water lies very deep, the supply is 
scant, and the wells show no artesian characteristics. The whole of — 
the trans. Pecos district is worthy of a most careful survey, and the 
work now begun should be carried on systematically until the course, 
direction, and quantity of the underground flow has been well deter- — 
mined. The Pan Handle and Staked Plain of Texas offer animmense 
field for further investigation, as 85 per cent. of the common wells — 
dug and bored in this region show indications of artesian origin of the 
water. 

The deepest well in this vast territory is only 800 feet deep, and re- 
sulted in failure, owing to inadequate machinery and inexperience of the ~ 
parties doing the work. Of the many persons whom I have consulted, 
and who were perfectly familiar with the water supply of this part of 
Texas, all were of the opinion that flowing water could be obtained at 
1,000 to 1,500 feet depth, and further, that the water would be free from 
obnoxious mineral ingredients. 

Water in abundance fs obtained in common wells at a depth of 20 to 
150 feet, and 200 feet in a few instances. Along the southern and east- 
ern edges of the Staked Plain are thick deposits of a red joint clay 
which have been penetrated to a depth of 400 and 700 feetand no water 
obtained. Itis believed that there is flowing water below and north of 
them, and that these deposits act as a retaining wall, diverting the ~ 
underflow of the Staked Plain and country north of it to the eastward. — 

It will be noted that there are no streams of water issuing from the 
southern end of the Staked Plain, and that there are no streams in either 
Ward, Crane, Upton, or Crockett Counties that flow from the north or 
northwest, the nearest flowing surface water being the North Concho, | — 
along the east line of Glasscock county. Hast, of the plain are the vari- 
ous tributaries of the Colorado and Brazos, all of which derive their 
water from either the Pan Handle or the Staked Plain. Between the 
one hundred and first and one hundredth meridians, or rather from the } 
edge of the Staked Plain to the one hundredth meridian, salt has been _ 4 
found in the deep wells. It generally lies deep enough not to interfere — 
in common wells, but in boring for flowing wells to a depth of 600 to 
1,000 feet, as at Colorado City and Big Springs, beds of rock salt bate Bs 
been encountered at a considerable depth. aa 
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__ At Colorado the brine obtained is used in the manufacture of salt, 
» and at Big Springs the water (salt) comesto within 3 feet of the top of the 
well. It is claimed for the four wells bored at Colorado, 1,000 to 1,200 
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a. Water in each is pure, and that by boring a few hundred feet more a 
_ flow of good pure water would have been obtained. In the tier of 
_ counties immediately west of the one hundredth meridian there are, in 
places, large deposits of gypsum, which in a number of wells make the 
_ water unpalatable, but which would nevertheless be useful for irriga- 
_ tion. Good water is found in a majority of the common wells, but oc- 
_ Gasionally the water is strongly impregnated with “gyp.” 

Between the ninety-ninth and one hundredth meridians, and extend- 
__ ing south from a line drawn from northwest corner of Bandera County to 
_ Aransas Pass, mineral, salt, oil, soda, sulphur, etc., have been found in 
most of the deep borings, and a majority of the flowing wells have the 
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1,000 feet, but it is also claimed that there is good water below, that all 
_  theimpurities are from upper layers, and that if the wells were properly 
me cased good water would be obtained. 
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if In some counties, like Eastland, Palo Pinto, and a considerable 

_ number of others, salt or mineral water is obtained at 30 to 60 feet, and 
og water for household uses is stored in cisterns. In nearly all these coun- 
____ ing in area from one-half acre to 60 acres. Many of the ravines are worth- 
me less for agricultural purposes, and could be put to excellent use in this 
oN manner. As a rule, the soils are composed of a clay that is excellently 
_ adapted to the construction of dams, and when built of this material 
‘they will hold water like a jug. If it should be definitely determined 
the that flowing wells of good irrigable water can not be secured, this sec- 
_ tion of Texas can nevertheless be converted into a magnificent farming 
country by the construction of dams alone. The rainfall is ample and 
_ Sufficient on the sandy loams in this region, but the clayey soils shed 
more water, and absorb less, in consequence of which the crops suffer 
_ more during the dry spell than they do on sandy soils. The wells, 
_ where they are situate on clay lands, dry out, while the wells in sandy 
- lands are lasting during adrought. There are very few farms on the 


> 
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_ Clay lands where a reservoir could not be built with a few days’ labor. 
___Ifall the farmers between the ninety-seventh and the one hundredth — 
meridians would devote more of their time to constructing storage dams 
a than to regulating railroads, they could completely change the climate 
_ ofthis region. The water detained in the reservoirs during the rain- — 
Be storms would not reach the hundreds of creeks that are dry half the 


_ ‘year, and angry torrents the other half. Every year several million 
dollars are lost through disastrous overflows, all of which could be 
_ avoided. The seepage from these thousands of tanks or reservoirs would 
_ keep water in the wells, create thousands of springs where there are 

_ honenow. The creeks would, in consequence, carry water all the year. 
_ df necessary to irrigate, the water would be at hand, but the probabili- 
_ ties are that if everybody had a ‘‘ tank” the evaporation from these nu- 
merous bodies of water would bring about such an inequality in the 
ag temperature of the region that summer rains would be the order of the 
day, whereas now they are of rare occurrence at the time when most 
- needed, namely, in June, July, and August, at which time corn, cotton, 
_ and fruits need rain the most. Between the one hundredth and one 
hundred and third meridians the construction of thousands of “tanks” 


_ or reservoirs would also have a most beneficial effect. The rainfall is 
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_ feet deep, and the one at Big Springs, 603 feet deep, that the bottom | 


same characteristics. The flowing wells vary in depth from 500 to. | 


__ ties there are thousands of locations for small storage reservoirs, vary-_ 
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applied, or a single rainfall induced by the evaporation from these — 


artesian water in great quantity at 1,852 feet has been found at Waco, ay 
_anumber of Texas cities, like Cleburne, Dallas, Fort Worth, Sherman, — 


couraged to raise the necessary capital to bore 2,500 feet, if necessary, 


the calculation on account of their small flow. Where a flow has been — ny 


_ Knowing, as I do, that first-class drilling rigs have only been. intro- 
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most needed there in March and April, when winter wheat is stooling. — | 
The weather is generally warm enough to give the crop a good start, 
if it had the necessary moisture. If one single irrigation could be then. 
tanks, the wheat crop would average 40 bushels instead of 20. As the — % 
rainfall is nil during December, January, and February, the rainfall of 
September, October, and November must be stored, and where thisis — 
insufficient, it must be reénforced by artesian flowing wells or common ~ 
wells with windmill attachments. nd ale ie 
Between the ninety-seventh and ninety-ninth meridians flowing water _ 
can beyond doubt be obtained almost anywhere at a depth of 500 to — mS 
1,000 feet, but to secure a large flow, say 1,000 gallons per minute, the  __ 
depth will have to be between 1,500 and 2,000 feet. As the presenceof — 





—_ ~ 


Abilene, El Paso and a number of others, have been sufficiently en- 


to secure a similar flow. ' 
Between the ninety-ninth and one hundred and first meridians the 
borings have been failures throughout. In most cases, as at Cisco, Oa 
Kastland, Baird, Colorado, and Big Springs no flow was secured, leay- 
ing the few small shallow wells at Wayland, Stephens County, out of i 
k 


Pi 


secured, it was either mineral, as at Cotulla, La Salle County; impreg- 
nated with salt, coal gas, etc., as at Trickham, Coleman County; Gor- 
don, Palo Pinto County ; San Antonio, Eden, Concho County, and other 
places. The pressure necessary for artesian wells is present in all the 
wells mentioned. . ue 
The general opinion of the residents is that the artesian depositis  — 
good water, and that the obnoxious ingredients come in from the upper _ 
layers, and that the work of boring, in most cases, is badly done. 
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duced in the State within the past two years, I believe that thereis 
much truth in the statement and do not hesitate to give it as my opin- 
ion that a flow (over 500 gallons or more per minute) can be secured at 
a depth of 1,800 to 2,000 feet, and guided by the opinions of others I 
think there is a reasonable prospect that the water wiil be of good 
quality if the upper water deposits are carefully cut off. If the water — 
contains gypsum or sulphur it will not be injurious to plant lifeand can 
be used for irrigation. A flow of 300 gallons per minute ought to fur- 
nish the equivalent of 16 inches of rainfall to 354 acres between me- a 
ridians 99 and 101, which ought to be worth $2 per acre, water rent, to 
the consumer and should pay $708, or 17.7 per cent. interest on the cost, 
supposing the well to be 2,000 feet deep and to cost $4,000. The $708 ~~ 
would be 10 per cent. interest on $7,080, or 5 per cent. on $14,160. 
There is sufficient margin to secure a paying interest on the capital in- 
vested at either figure. ng 

On the Staked Plain and Pan Handle, meridians 101 to 103, thesame 
well would irrigate 282 acres, 20 inches deep, and in the Trans Pecos 
country 156 acres, 36 inches deep, where it would, at the same water 
rent perannum, pay 7.5 per cent. on $4,000, or 3.9 per cent. on $8,000, 
capital invested, with chances in favor of the investor of securingdouble 
and triple the flow, and increasing thereby the income in.the same pro- 
portion. ‘a 

The section of Texas in which the artesian flowing well question is — 
unsettled, is all that part lying west of the ninety-ninth meridian. The — 
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i "people there have done what they could with their limited means. To Beaty, 
them a sufficient water supply means everythin g, but, with the exception — ca 
of the town of Abilene, they are unable to make such borings as there os, 
should be made. They can not contract for borings deep enough to 
induce men with suitable machinery to come to Texas and do the work) ii. yee 
and then to have to stop several hundred feet from good water because NS 
_ ‘the money gives out means disheartening failure. If one flowing well. 2") 32a) 
, With good water is secured, flowing 300 to 1,000 gallons per minute,and | 
_ itis proven beyond a doubt that the water is there, no trouble will be NM 
_ met with in securing all the money wanted to bore hundreds of flowing 13. 2 3 
_ wells thereafter. é | Air 
_ _In presenting a condensed review of my observations * I submit also Oi Pie 
» the conclusion I have arrived at; that I have seen enough to warrant CAaee 
_ the statement; that a further examination of the underground water : 
_ is essential to the prosperity of the agricultural population of our 
_ western country, and that the work now begun should be vigorously Roane 
_ Carried on, as it can not fail to settle and dispose of many vexatious 9 |), 
questions affecting our national prosperity, as well as the individual fac Spelt 
welfare of the tiller of the soil. Any farm with 10 acres under irriga-' iu owe 
_ tion would support a family in time of drouth. There may be no profit, 9. 7s 
__ made in a drouthy year, but the farmer will not have starvation staring pA 
him in the face. If the National Government can bring about this con- waRMatN 
' dition on our western farms, by disseminating information, by locating = 
ie the underground water supply, and teaching the people its value, and,” i) oui 
is! the most economical means of applying it to their lands, the crowning se 
_ work of the century will have been accomplished. I therefore venture Bah Mh 
_ to make the following: oD 
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a RECOMMENDATIONS. | “ee 
a2 eae 
ms That as the farmers of the subhumid region, including all that coun- ee 


_ try lying between the ninety-seventh and one-hundredth meridians and 
the Gulf of Mexico, and the British Possessions, suffer annually to the ex- Bears 
_ tent of several hundred million dollars in the loss of yield in crops,caused ne 





ce] 


__ by virtue of excessive rain-fall in one part, and by drought in another 
_ part of the growing season, and that these losses can be greatly dimin- | 
ished by providing proper means for drainage and irrigation, and also ey 
_ that the subject of drainage and irrigation is but little understood by = = 
e the farming population of this portion of the country; that there should maha: 
- be printed and distributed, at the expense of the National Government, ; i 
r a million or more copies of a pamphlet to be prepared by the Depart- 
_ ment of Agriculture, treating on the subject of drainage and irrigation; abs ee 
7 and to be printed in the common vernacular of the country; and be as | 
_ free as possible from technical, or local terms. This pamphlet to con- aM 
' tain information as to the most economical methods of draining and Diet. 
_ irrigating ordinary farm lands; of utilizing the drainage for irrigation yi 
when needed; of constructing drainage ditches, irri gation ditches, flumes, i 
_ storage dams, and storage reservoirs to irrigate from 1 to 1,000 acres ; to Va aie 
- cost and details of constructing common wells and methods of raising aR th ie 
_ and applying the water; the capacity of wells with regard to acreage 
and the details of actual irrigation, showing how and in what manner 
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_ *Mr. Roesler submits on his own responsibility the following conclusions and rec- iM 
ommendations. They are given in this wise, then, as those of a man of keen intelli- . 
_ gence, highly trained in the work called for by this inquiry but without the com- 
_ tmnittal of the Department or the artesian wells investigation. ) 
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the water is applied to the land, and such other information that is ger- 
mane to the subject. | | bie eh 

The pamphlet to be issued free of cost to any farmer who will apply for — 
a copy to his Representative or his postmaster, or to the Secretary of 
the Department of Agriculture if resident west of the ninty-seventh — 
meridian. | e ch a 

I would further recommend that the country lying west of the one 
hundredth meridian and east of the Rocky Mountains, extending from 
the Rio Grande River to the British Possessions, be divided Into dis- 
tricts 100 miles long and wide, and that in each such district there be — 
placed an observing corps, to consist of a topographical engineer, a 
gardener, and a testing crew consisting of a practical well-driller and 
assistants; that such corps be furnished with appliances as may be 
necessary to make a thorough series of water tests. . 

Within each such district there will be found large expanses of terri- 
tory that are sufficiently level to be irrigated and that have a rich soil — 
that needs only water to makeit fertile. If the Government testsprove — 
water 1n sufficiency to be present, and that it can be brought to the — 
surface at reasonable cost, either by artesian pressure or by suitable — 
pumping machinery, private capital will soon populate such territory — 
by providing the means of securing and raising the water and enabling _ 
the settler to utilize it. 3 

In connection with water observations I would also respectfully rec- 
ommend that within each of such districts a small experimental farm, 
20 to 40 acres, be maintained by the Government, and that a special 
effort be made to determine the limit of profitable culture of the standard — 
crops, such as wheat, corn, cotton, rye, barley, oats, fruits of all deserip- 
tions, vegetables, forest trees, fibrous plants, ete. The tests should be 
made to ascertain the limit of altitude in which any of these crops can — 
be grown; also there should be determined the limit of endurance of | 
the various crops under stress of dry weather, the limit of drowning or — 
rot by excessive irrigation, and there should also be ascertained, in each ~ 
locality, the maximum and minimum quantity of water necessary to- 
mature profitably any crop. The various methods of irrigation, with a 
view to economize in the use of water, should be tried and reported on 
in each district, and the information obtained be published for the 
benefit of the people. 7, 
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Part II. 


THE TEXAS DIVISION. 
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The territory comprising the Texas division of the United States — 
artesian wells investigation includes all of that part of Texas lying west 
of the ninety-seventh meridian, or a line drawn from Red River, ata 
point about five miles west of the boundary line between Grayson and - 
Cooke Counties, to another point about one mile east of Aransas Pass | 
lighthouse on the gulf coast. The area of this territory is about 215,156 — 
square miles. 

For convenience of description this territory has been divided into~ 
three districts, bounded arbitrarily by the meridian lines, though this ~ 
division can not be said to be strictly correct for the reason that the rain- 4 
fall is largely governed by the altitude, which is not uniform along the ~ 
meridians. The districts are described as follows: Ri ye 

Subhumid region, district No. 1.—All that part of Texas lying be-— 
tween meridians 97 and 100 and between Red River and the Rio Grande — 
and the Gulf of Mexico. Area about 99,811 square miles. ates 
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2 _ the one-hundredth and one hundred and third meridians, and the public 
_ land strip on the north and the Pecos River where it crosses the one 


_ and along the Rio Grande to the one hundredth meridian. Area about 
_ 883,725 square miles. 
be hundred and third meridian from southeast corner of New Mexico 
Bs Pecos River, all counties lying west and south of Pecos River, north 

— about 31,620 square miles. 


4 


am s DISTRICT NO. 1. 
_ District No. 1 embraces eighty-seven counties, varying greatly in 
a altitude, rainfall, and general characteristics. Along meridian 97 the 
_ altitudes vary from sea level at Aransas Pass to 722 feet at Denison on 
_ Red River, about 25 miles east of said meridian. On the same line 
‘ according to report of Texas commissioner of statistics for 1882, the 
_. rainfall varies from 35 to 39 inches. Along the ninety-eighth meridian 
‘a the altitudes vary from 33 to 55 feet above sea-level at the Rio Grande 
_ to 915 feet at Henrietta, in Clay County, on Red River, and the rainfall 
_ varies from 26 to 36 inches. Along the ninety-ninth meridian the alti- 
_ tudes range from 521 feet at Ringold Barracks on the Rio Grandé, to 
_ 1,611 feet in Eastland County, and probably about the same at Red 
_ iver. The one hundredth meridian crosses the Rio Grande at an alti- 
_ tude above 800 feet, reaching 932 feet in Uvalde County, 2,060 feet at 
_ Fort McKavett, in Menard County, 2,120 feet at Fort Chadbourne, in 
_ Runnels County, and higher altitudes further north, while the rainfall 
_ varies from 18 inches to 26 inches. Both the Southern Pacific and the 
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~ altitudes on the Southern Pacific Railway are as follows: Flatonia, 
_ 461; Waelder, 375; Harwood, 460; Suling, 416; Kingsbury, 613; Se- 
_ guin, 599; Marion, 649; Converse, 717; San Antonio, 686; Dunday, 


» 1,008; Houdo, 900; Sabiual, 963; Uvalde, 930. The altitudes on the — 


_ Texas and Pacific Railway are as follows: Dallas, 466 ;Fort Worth, 629 ; 
_ Weatherford, 870; Brazos River, 750; Gordon, 875; Strawn, 900; Ran- 
ger, 1,425; Eastland, 1,500; Cisco, 1,625 ; Baird, 1,700; Clyde, 2,025 ; 
_ Abilene, 1,700; Merkel, 1,875. A list of altitudes along the lines of the 
_ Fort Worth and Denver Railway and the Gulf, Colorado and Santa Fé, 
and other railways was requested but not furnished. 


As the subject of the inquiry relates more particularly to artesian » 


_ wells, report is first made of those known to exist. The information 
_ obtained is fragmentary and incomplete, owing to lack of time to make 
_ athorough research. The information obtained can not be well tabu- 
a lated, so as to give anything like accurate total results, but will show 
_ nevertheless that the question of securing water by means of artesian 
_ wells, receives due consideration in Texas. 

, An act of the legislature of Coahuila and Texas (then a part of the 
_ Republic of Mexico), passed in October, 1827, shows that the idea of 
_ boring for water existed and was encouraged at that early day, though 
- nothing came of it for nearly half acentury. The act readsas follows. 
i _ Leon R. Almy shall be permitted to introduce and establish in the State a boring- 
_ machine to cause water to flow spontaneously to the surface. For the term of six 
_ years from this date no other person shall establish machines of this description with- 
_ out the previous consent of the said Almy, that he may indemnify himself for his ex- 
_ penses and receive the compensation he deserves for his trouble. 






Semi-arid region, district No. 2.—All that part of Texas lying between 
hundred and third meridian southeast toits junction with the Rio Grande 
_ Arid region, district No. 3.—All that part of Texas lying west of the . 


of the Rio Grande and south of the south line of New Mexico. Area 


_ Texas and Pacific Railways traverse the district from east towest. The — 
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In April, 1857, the legislature of Texas contracted for the boring of — 


ferent strata passed through : 


















an artesian well on the capitol grounds. The report on the well made — 
July 1, 1859, by Prof. B. F. Shumard is as follows, regarding the dif- — 
* ce Bk oa 


Depth July 1, 1859, 471 feet. . Sea yet 
Hf Feet, 

No, *1..Soil and subsoil. -.'s. Soca eee yah ge alls I ad a teens +s 9 oye as Wi, 
No. 2. Soft, white chalky limestone, disintegrating more or less rapidly on ex- 
posure to the air...--..-----.--- ge Pek ToS os a \* 18 oN 

No. 3. Moderately hard, bluish-gray and cream-colored argillaceous limestone, — \ a 
containing teeth and scales of fishes, Inoceramus ( Trichites), Lerounit, 

ae Ammonites, afd other fossil remains.....----- ---+----++ ee-ene seen ee 94 
No. 4. Dark, bluish-gray, indurated marl ...---.---..---------- oot ae “ 14.0% 
No. 5. Compact, bluish-gray limestone -...--- ------------+:---- 8 see Ps 
No. 6. Blue, marly clay, with fossil shells, coated with iron pyrites, chiefly 
M: Exogyra arietina, Ianira, and Dentalina .....-----++-+-++------------ (a Gm 
No. 7. Hard, dark, bluish-gray, earthy, pyritiferous limestone and shale, con- 
taining Exogyra arietina, Gryphea pitcheri, Ianira, and Taxaster, NN 

Many of the fossils of these strata are wholly or in part composed of = 
ivon pyrites.....----- ee eee e one ees ee enn eee ene e ee oo seat Wada 
No. 8. Blue, sandy, argillaceous limestone with fossils like those of No. 7 ash Se 200 
No. 9. Soft, earthy, sandy, fine-grained limestone of a dull gray hue ..--- ass unt Olam 
No. 10. Indurated, bluish-gray silico-magnesian limestone, containing a good 
deal of sulphuret of iron.....-.--.2--- -2-- eo -2ne 222 = + eee een ene ae | 60M 

No. 11. Grayish-white, earthy, fine textured sandy limestone (magnesian?) with _ Rei 
Taxaster and. Exogyra.. ou. ole pee ease ne ste ecs pont ee aa 


No. 12. Bluish-gray, sandy magnesian limestone, with thin marly partings and | 4G 
abounding in organic remains—Kxogyra arietina,Gryphwa pitcheri, = 


Tanira, and Dentatina, and fish teeth. Many of these fossils are 
coated with sulphuret of iron, which gives to them an elegantly = 
bronzed appearance....-..-.. -- 2... ----- + ee ne eens one eer anes aise AO 


No. 13. Gray, earthy limestone, of a fine sandy texture, with gypsum, nodulesof wea 


flint, and masses of iron pyrites, and containing also a few organic mes 
remains, chiefly Hxogyra and Taxaster .....----+ ---+ -----+--00---- S 94h 


At the depth of 323 feet, a vein of mineral water was struck, which rose “ 


within 40 feet of the surface. A qualitative chemical analysis of — 
this water by Prof. W. P. Riddell, chemist of the Geological Survey, hy 
shows it to contain the following constituents, named in the order of — 


‘ 
ro 
’ 










their relative abundance: mo: 
{Texas Almanac 1860.] ag 
- Chloride of sodium. Sulphate of—Continued. ed Ma 
Bicarbonate of lime. Alumina and potassa. ie 
Sulphate of— Magnesia. . Cs VS 
Lime. Tron (a trace). 8 ae 
Soda. Sulphureted hydrogen. . ap.) 
I have not been able to ascertain whether or not this well was ever — 
completed, or if a flow has been obtained. a 
‘4a 
Modern flowing wells. . S { 
County and post-office. | Owner or informant. rises Depth. | Cost. Flow per minute, etc. 
- patsy SSMS eRe es Se Se — Va 
Atascosa County : Feet.| Feet. i Ri 
Pleasanton .....-- »| Nig Bluntzers:..-0 [2.2.5 350 | $600.00 | 10 gallons. art} 
Baylor County—Artesian water found at Seymour, at a depth of 216 feet; flow strong. TH. 
Bexar County: Mare 
San Antonio -.....-.. CrystalIceand Manu- | 683 650 |$2, 000.00 | 840 gallons, soft. — } 
1 facturing Co. ; 
JET So Sa ed Eee GO aoe a SIG 2p eawan es 400 gallons. . Sea 
De x bees csp |. sig 2 ds alae ppvmnemes cibeemed G50 in wok came 840 gallons, soft. LN 
1 AEE CONE OS ee AAT SR eT he AYE Se s Nagas Wee 100 gallons, sulphur, 
PON, di Chale ain ain 0s Caroline Kampmann..|.....- 465 | 1, 500.00 | 25,000 gallons in 24 hours. 
DOA eibcaltes West End Town Co ..|...... 260 ? § Two artesian wells. Flow- 
500.00 | ing 150 gallons per min- — 
DO. nosndposenas EF. M. Rowe.....---02. [eavcae 675 § (ute. Just runs over top. — 
‘ 5 mPa He by 
~ y ; / _ ef: i 4 if, 
i“! oe 
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Modern flowing wells—Continued, 

























By County and post office. | Owner or informant. ae Depth. Cost. Flow per minute, ete. 
ag ee ee et ee L 
meat . 
a mrongee County :* Feet.| Feet. 
a) we Merdian .......... J.J. Lumpkin ....... sof TOT 450 | $600.00 | 45 gallons. 
a Dee ed cia"s cic City of Meridian..... 791 580 | 1,000.00 | 24 gallons. 
e Do:...-..... ---| Dr. J.J. Lumpkin ..../ 791 500 | 800.00 | 45 gallons. 
aaa te ein a wie ns S. H. Lumpkin........ 791 525 600. 00 Do. 
. on MEPEION  Cotcicis oa'n 0's Publie; wellsesiiisk.. 881 345 450.00 | 28 gallons. 
My ae es Onperl.. 25... . A. W. Childress ...... 574 BO Ele Sahota eats 
ih SURED oo pdwe co's ¢ M.& S. Logan........ 734 SOO eee 50 gallons. 
fees) Kimball ........... Ae LOGE 5. ese Seo bys o « BOD oo winkes wore sae 
mn VGOvOte...........-. Bi MURR O A Cie el recew ile ke seu biol sen tle IY 
ms. Meridian ...:...... Jas. M. Roberson ..... ee AS ie a REO 
_ Walnut Springs ...| Koss Barry........... NG Baer abe Qed Riekeren Fan ia 
. Crantill’s Gap ..... Us Becki) ERS A ee 0 SS BAe ay See ee Oe 
‘ 1057 5 a a RsiAy Rimmer veees 504. cobed 1d Rate ae eared MA # ayer 
Y CELE a ET 1 REL Sa TS ie Sa (Ns el ae aI A 
Meridian .......... Henry King.--...02.. POV lore dak blebs owes 
Valley Mills....... Pe md gcc t) LN ER iar ME, Tans shes ok fie cee aCe 
et premoian s.......:.| S.J. Siddall.:.2....... CS ey ee eee ey ee 
Bn 8 BME dip ona s Suse ce Eulogy Well Co......|...... 529 850. 00 | 30 gallons. 
Bet), Brazos Point ...... SPADLPAMIAOTE ACLU ea shal acyl aSax uaehe coc May Le 
MEME <u serola es NVR COL ash tela pe ces ke aha see ara, 
<1 eae EDN PR GILT BINS me Msi, Peso tec bel. Sala oate : 
MOR. cbs ce... PeRMeNV ROR Pare cn she kak los aee etl | ee un oily: 
: ay et One SU CCNOTT tana sees cates ee A uh a Wa iu 2h 
te os acct o cs Ope MAPOWIE eee ise sben Ol. & bos otal loscek es cutl 
Morgan... ......... Muirhead Water Co..| 734 585 | 1,000.00 | 18 gallons. 

PES Utne cae ote. to NOV os itatehanlttt Co awich laa oft uh’. ---.| 550.00 | 18 to 20 gallons. 
eS eee Pee ORS 0 se Tet RS Soe GSO POR Se ak 50 gallons. 
mtorgan:..v........ Ree eOWE oo ede owccy BOO0hiee see ost 6 gallons. 

43 “ee, Be a LEV AMEG ins totes cour a naiee tC RS «---.| 18 gallons. 

; Morgan, 12 M. East.| S. E. Moss ............]....-. BUL 4s. aot 100 gallons. 

ni (RE: ee im sRP aamtss teed. 2 BOL cre sees Do. 

. Burnet County: 
he) NT ee Us Ay AM OBIG yoo ase.) tae ced s 100 |..........| 1 gallon per minute. 
Me IO). 2... ..---- Vigo pe Shey AMI ai elk 4 emia 100 Mons wa 
4 J. M. Kincaid, Oakalla post-office, reports three wells within one-half mile of each other, and all less 


“than 100 feet deep; tlow 20 to 40 gallons per minute. 
~ Coleman County: 
Meee eriekham .........| L.L.Shield ..........i]..5... 220 | $400.00 | Salt water. 


CY i Mallory Cattle Com: |...... oe a ee Agel a8 Small flow of salt water. 

wh. pany. 

Coryell County : | 

vi There are in Cowhouse Valley about fifty flowing wells, one at depth of 320 feet that flows 50 gal- 

: lons per minute. The other wells stop at the first strata of flowing water. If wells were 100 feet 

_ deeper they would all run from 5 to 75 gallons per minute. None of these wells have more than 30 
_ feet casing, and there is much water wasted * * * ‘These wells can be drilled for $200. 


vn? Pidcock Ranch ....| J. F. Meek ............]....-. 252 | $200.00 | Quantity of flow not given. 
poh” Mire eces.s....| La, McCleskey -....-0--]:----- 240 240. 00 | 2 gallons. 

ye Pecan Grove....... J.M. Davidson. ......./..5..2 220 253, 60 | 4-inch stream. 

i! a Baie Mol WY OU eis Lis acleeisboce nee lea oc Sed ataes teen 

fr 02) AR ai ROAR EAA HRA CUM A NA ee ON a Tan 
may TS MOM TAGPOM Soe Ee Ce heel wawucs Ine eudeincws 

pm ae gS a ae 7 GMOS PAVNAM es sted deval abe dwelt. leweacecher 
4" Pidcock Ranch ....| J. F. Barham........ } 
oe ieee Eli Williamson «~~. | Rice it es 

69 LE ee . L. Bridges....... » 1 to5 gallons perminute. 
ia RiGee Rae. sae, | HS. Parry rer ¢ he indy 290 500. 00 |} 24 galions per minute. 
<r aa o.--.| W.H. Balcher '..2.:. J | 

Gatesville ......... iW, Carlisle... ! 

_ Dallas County: 
rf CE Gh i aa ADS hip og Co RRR anaige 466 700 | 1,800.00 | 12 gallons. 

1 CACY Dark WWellss 4 sn cicy}onaene BID See a ata rnlote 15 gallons. f 

yt Arlington ......... On M. C. Hill place....|.- aoe L201. cham ae ee 3-inch pipe flowing, 
nt ae T. J. Murnane’s place.|...... bE Se PR AE Dug well overflowing. 
Ri 0 Sea A. Rust’s place .......)...0.. bE Baa pt _ Do. 
MPV ian es uh ose AP EOGR) WARE u YUE Nee lows nena lle wees dha 83-inch bold stream. 
Sty «.- ELSE OU a koe eet oo Ty iia a ie 
~ Denton Coun ty: 

_ Denton ...... Heed ay Texas andjPacific Rail- 

ho way. 

¥ BAGG ads ona anc ok Alliance Milling Com- : 

Me pany. enna 415-600" Piva ee aaa All flowing strong streams. 
‘/ PRES ie i ww wih a 3 Denton Ice Company. 

“f PO Sek we cos Denton Mill and Ele- 

yh vator. J 


i CA number of flowing wells in the county. 
* There are about one hundred and fifty artesian-flowing wells in Bosque County, generally used for 


- 
aa} 


" ordinary farm purposes and watering live stock. 
___ 1 From 50 to 75 flowing wells. 
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Modern flowing wells—Continued. Se 





~ County and post office. | Owner or informant. raya Depth. Cost. 











De Witt County: Feet.| Feet. 


OCG coke hcs esas eadeew D. Worry cis GATT Nive weasel cewece recs ‘e nas 
4 “4 : b 
FA Yorktown nese nS att secrete] |) 000 © | Scallone pes 
_ Hastland County: ; at eat 
Cisco, 4milesnorth-| Texas, Georgia and |1,611 |.-..-.--- ert sie mh 'eia ee Flowing salt water and g 
 Gast..; Mississippi survey, ae? 
Eastland .....----- A. Rawlins ......-----{1, 299 400 |....e0---.| Abandoned; flow of sal 


1 


: and mineral water. _ 
Nore.—Several flowing wells at Ennis and Midlothian. , % 


Bandera County : | 
Nie BANGOTS - 05-06 -~ <a. C,H: Thalmarn ou 234. scekole-cheee lobia eels 










a) 





























- Erath County: iy ern 
weeThurber P.O ..-2.. Texas and Pacific Coal |...... OGD Wiel ae Small flow, salt sulphur — 
‘ Company. water. \ RP Pee 
Bluff Dale P. O....| A. J.Glenn ....-....-.).s2-5 165 400 ; .. 
TNs haa hee A.M. Lauderdale ..... Ce hae 4 
NIG ss iets op Wm, Dunning.....--- t ..--| 209-350 42 Depth from 150 to 800 feet; 
0 siacee tess = Geo. Jackson ..-...--. all strong flowing wells; 
| flow from 20 to 200 gallons 
per minute. ee A 
DIOR hod whe dan Lauderdale & Green- |..--.- 128 100 So 
wood. oe 
_ Frio County: "ae 
: Pearsall, 20 miles | T. A. DeVilbiss....-...|..-... 158 273 34 gallons perminute. = 
southeast. ) . ee 
A Pi nay 1. B. Applewhite ..... oe 
Gee sec natvswa ns CAHY BUG? scope voscas : \ V5 Rl 
DG ses ce wr ae nes Ak oe & J. W. DeVil- |....-- 260 527,52, | 84 gallons per minute. — BiB t 
iss. 1S a 
POria so ane oe ninth, <= 10 Brat waren an A Vee os 391 91052; | 6 gallons perminute. ii 
- Goliad County: Aen ye 
Goliad, 7 miles | H. Shalper, county | {50 60 ae eh 
northwest. judge. \ 150 10 gallons per minute. 
DOwceacs Pe seyede tes io ste. S. Ena Nn Peay 60 ih eke 
high laee County: d : ; : 2 as 
pitehorpiah Kee Rone for coal .......|.----- a a Flow constant and esti- 
ante doo te Boe OR et ae 750 mated at 250,000 gallons 
otihg. RICE el Wh In PRON A ce wie: Neti, gk 250 750 j in twenty-four hours. — 
Hill County : ) ee 
r Whitney,1 mile | Coleman Carver ...... BSG tock inn chs foe eterna 
“east. Neha 
2 CUP a ae ioe Res ahs Res LANCA brs. deskaelo 4 ee 123 83 3 gallons per minute. = 
Hood County: 
A large number of flowing wells along Paluxy Creek. LAS 4 
Paluxy .---......-- Cool Jackson .....-..-.|.----- } et 
/ DOs pe scentecce- TsaactMOore ss. ssh es |e on -ee | |- at Oe 
Orisa conn etaend C-O. Meck... 9e piece tt len saaa » 150-300} — (§) Flow from 5 to 50 gallons 
: DO. scp setae Jolin Moek’-.iive. nceclse ane hy |. per minute. cS fol 
/ 3 Ps et ar W.S. Etheridge. ......|.....- 236 250 50 gallons per minute. 
Jack County: 4 
Be oes rere, A. Hagler Sse ea Gant at 1, 183 Sa a , Never failed to flow. 
Gertrude ..--.-.--. R.G. Harrell......-...- wen 
J. Thompson sur- | W.R. Garvin ..-...--. re 
vey. : 
Johnson County: i 


WATCH SS sSenn use. Xs L.2; Vorbis::. poss: x + aa 

About three flowing wells in the county and one now being bored at Cleburne. The deepest flowing ~ 

well is 800 feet, the shallowest 600 feet ; the flow is 15 to 20 gallons per minute. : no ee 
Samuel E. Hays, of Waldrip post office, reports that in prospecting for coal a shaft was sunk 167 feet, — 

8 feet square, in which no water was found. ‘‘A drill was set in the bottom of the shaft, and at a depth 
of 100 feet (or 267 feet from surface) a stron vein of salt water was struck, which has nearly filled the | 
immense cavity above of 8 feet square, and is still rising.” ae pat, 


La Salle County -..-.-- : af os a 

PUR TOURUM tener -teinns American Carlsbad |...... J, 00S 4a seent-es ‘“‘ Several thousand gallons 
Water Company. / per hour.” ~ fe ee 
McCulloch County: > a 
WV aldrip ..<-:...... Coal prospectors...-..|------ 110 oy nen me oe Flowing salt water. = 
WouLrem cheat. lowes dd. deere heen woes 220 .Jins cea wwe Do. + awl a J 

ys %. . 





* Two wells bored 1876; both flowing. 
t Per foot. 

+ Smithsonian Institution. 
§ Seventy-five cents first 100 feet; $1 second 100 feet; $1.25 for third 100 feet. 
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ae" Ty 4] eae, Bo Wet * ‘4 4 7 ” de i 
en Pah Maan yey, MRR ys . Powys i f ; ‘ wees Tait 
Vit ve eae Modern flowing wells—Continued. . “ ats, 
Pine oy’ yeh, Ee : ' { " Pay 
SR Sa) 8 bey i 
ing ak eA ‘fhe Ya me iy ; ‘ Alti- / ' yi?) 
ty and post office. Owner or informant. tude. | Depth. Cost. Flow per minute, ete. 
Le an County: et Feet.| Feet. . 
BOD vena eer es.. ee otfer Company |..... -| 1,834 7, 200 | 750,000 gallons per diem, 
AGE ; inches. 
PRG Sure als s oles) Bell, Water erent coceey| 1,834 5, 000 | 306 gallons per minute. 
ih gem 3 inches). . 
ee a Le Bell Water Company |...... A AGAY leis he ce 28 300,000 gallons per diem. 
 } a (44 inches), 
PUA Ginenaclsds.|.... Bios de tts aot achus.s ces LO SOA Mask vee won Do. Rito) 
BM tet. Waco Water and’|,.2...| . 1,812 |)......... 1,200,000 gallons perdiem. = = ~— 
ae : Power Company (8 i 
Mey tre ‘ inches). 
ore} _ McGregor Pires Neale ses as o> oh an’ EMGaemeleibonss evi waase coal yowawe cu oe Strong flowing well. | 
_ Maverick County: : ) ie ; 
ian, eagle Pass.........| W.A.Fitch....-...... B00) D140 ion a Flow of salt water and gas. 
amilton County: ! J $i 
Lanham........2...].. Sain e Sidwinls b'olse nom edad gn |'sma 55 5 B10 ts toe ata's 
DE rina ssi nelle cinicscicisvicwscontiescven laces c. 5001. sae een 
» Pinto County: © 
eapaen iain tea ko yi 025s Citizens of Gordon....| 822 485 800 | 21 gallon per minute, salt 
__Do..----..-......| Coal Company ......../...... 498 500 |$ waterand gas. f 
Non, 4m iles ma cin 5 a Aisne ew weed st Masks leoase hee siucacs -----| Flow of salt water and gas. 
Tawn ..... er ikea HN Bae nel a nis tanking an b's at 2B BaP a ate HR A gag Flowing salt water and gas. 
Springtown. Six or seven flowing wells, 75 to 100 fect deep, costing $50 to $100 each. 
~ Dalton’s ........... Pane My OBOM, cele do ed ssn Salle inode wnt \ acids eae ok 


Retagio County.—Refugio. Three flowing weils with joint capacity of 500,000 gallons per diem. 
wo wells belonging to O'Connor Brothers are reported at depths of 853 and 956 feet, with a com- 

ned flow of about 300,000 gallons daily, rising 48 and 54 feet, respectively, avove surface. ¥ 
bertson County.—Large number of flowing wells in this county. 


Jarrizo Springs....|...........- Spas sesawicwtlsecnne 175 |.......-..| 4-inch stream. 
Glen Rose P.0O..... George Abel........../...... 260 325 | 40 gallons per minute. 
le a W.M. Lanham........ le 
as Dr. Scott Milam; well |...... 79 100 | 10 gallons per minute, water | 
near WalnutSprings| | pure; used for domestic, 
station, Texas Cen- stock, and 4-acre garden. 
tral Railroad. hy 
Rev. O. M. Addison; |...... 337 506 | 10 gallons per minute ; well 
well west side Brazos bored in 1885. Water 
h River, near Bosque sweet, pure, and soft. 
"i County line. Uses, domestic, stock, 
Me, : 


etc., and }-acre garden; | 
he tt : good effect. 
. Scott Milam es he about 200 artesian wells within 10 miles of Glen Rose. Range in depth 
1 70 to 350 feet. Flow from 2 to 200 gallons per minute. Cost, generally, 75 cents per foot first 
eet, with 25 cents per foot increase for each additional 100 feet. Water used generally for domes- 


stock, etc., purposes. Some gardens irrigated with good effect. If means of irrigation provided — 
and would double in value. Bai 


Vat 











tephens County: 
and eoeeeee---| Frank Maxwell.......)...... BW 1 AR eee Flows a strong stream. 

REE Se Raa oh E08 “ol GR i ocaiag al PR a MOO Cee eae 3 Do. 

Spee aaa Squire Hodges........]...... (VILE nee wee B About 6 gallons per minute. 
(pO a Wm. Sadderthwaite ..|...... LAU aale oh poms Do, 

DU kD Us oe vce al SA Si «te A TBO ete sa ete ( All have good flowing 
AS Ae dw. Little. ch. Slay Ee Nes LOO le oe wells, 100 to 180 feet 
Rytdilc o% whe ls a EE Ta Ly Re TEES OAT Sahil ed Penge By , deep, costing from $50 

a! | to $200. 

| W. F. Fambraugh.....|...... 156 *150 9 gallons per minute. 
ram, County : 

_ Fort Worth .,..... le ES OMIGh | se5 leas. 2 629 211 |.....--...| 30 gallons per minute. 
USNS ar A.J.Chambers .......|.....- POG. Noes awe 40 gallons per minute. 

AES ERS an Ral se UDOam RS. . Dab UN ee TY ees SOO siecle Laie as 30 gallons per minute. 

DR Nae iia Frank Ellison ........)...... 450 |....-.....| Ceased fiowing. 
ee WY sO rawiords 6000. ly cnc OF ot a etn wills 10 gallons per minute. 

Se iid. es aln'd« 3 Fort Worth Ice Com.- |...... 360 |.....-.--.| 70 gallons; ceased flowing. 

rf any. ; 

2 ea Ep a nlp Davee nid atte A fae a Ut es BOOT. sup aie 'enio’s 76 gallons per minute. 

lO RE Waswes| Sw dt, Maddax J... 00.) oc... BAY Atceheueda 50 gallons per minute. Y 
ad i aise aye Town Council .:......]...... DOD Aone be cate 140 gallons per minute, 

ee ree ve -| Texas and Pacific |...... 450 |..........| Small stream. 

Beas Railway. 

eS EGC a MEE PN ee a BOT is Do. 





4 fi ‘ 
this county, one flowing well, 7 miles south of Fort Worth, said to be the strongest flow in the 
y. Two flowing wells on Schoonover survey, one on Bauer survey, one on Watson survey, one 
es Rightly survey, one on Harry Robinson survey, one on M.and E. P.R. R. survey, one on G,. 
ley Survey, one on Van Norstrand survey, varying in depth from 400 to 500 feet. Yee 
Eye meee ; j 


‘ae ¥ : *With tubing and casing. 
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Modern fiowing wells—Continued 


‘ 





County and post office.. Owner or informant peak Depth Cost Flow per minute, etc. 


4 



























Feet.| Feet. ee 
Handley Station ....... Fishing OLD e to enc ag tance an etenaen aleencewe cat 44 inch flow keeps large 
“lake full of water. 
Uvalde County: 1) ae 
Uto . See aS gaa! H. . Donahoo? 2. -n- 23 891 si IAAI Se 
Peed aio vino lo.e's,| avo b DD Ne Sino aie Di i eee = whe Seee NG Ne ee “i 
Two other wells reported in county; depth, 102 and 110 feet. Cost of former $125; 6-inch bore. “Flow a 
34 gallons per minute; latter well not continous. Flows at 15 gallons, or stops entirely. . 
Webb County : : .) NG 
WUALGOO sco ce wed b ot Electric Light Com- |...... BOD lowes .--.| Small flow, unfit foruse, — 
any. ap oe 
GACUUS J. 5-552 ch% 05 ot Huerta EMI thelae creat | Reason 170 450 | 3 gallons per minute, re 
Maredo: .-5.55.s22.. () EPRBNO wae pcan ben wot tee ms Leas ee tree Small flow mineral water. 
Williamson County: "WA 
RE AVIOE Sancta des == Citzernes cee Saks eaelebste awe LOO Ve cat catalase Above ground, wa rm 
water, 4-inch stream, rises - 

40 feet. + aa 
ee S70) |. intacwst ce gallons per minute. ager 
oes BIS A: Sate etieme Ries 

Llano County : / | 
Packsaddle ......-. WV). uA Disiocie sis aia etna | oie states DOO? osetia es i 
Robertson County: a 
CANTOR EO Swit een ooo sabe ace neh cata este sats DO been = tors wetellla alate clemle ic ; + 
Two flowing wells of small capacity i in this town. ‘oe 
Gonzales County : ie 
Rancho post-office .| Dr. J. K. P. Green..-.. 276 27136 400 | 3 gallons per minute. ie 
Jase MM. York oo ire, So 2 es LORIN pie nate ase 34 gallons per minute. 
Jasper Been ......-..-|.--.- “ AAG) oaaih aie a 5 gallons per minute. 
Dimmit County : ag 
Carrizo Springs....| 5. D. Frazier..... Perey oe 165 330 | 40 gallons per minute. ie 
ee coke TOONS Serena: | Said io own flowing wells. _ 
TdhntP fatflar ere coe Mite ee estes pores et «| No information in time <3 
Wi..G. Dickens ts .02 Jot 0s a. j | sor renaee ff 
v 2 
Artesian wells under construction or contract. ses 
\ Sg 
Location. Altitude. Remarks. 7, 
es 
Feet. q oe 
Waco, McLennan County. .-..|.-.-..---- Bell Water Mie aa (8-inch bore). “4 
City of El Paso, El Paso 3,713 | Contract let to bore an artesian well; $28,000 appropbiatedst ‘a 
County. for this purpose. pe: 
Corsicana, Navarro County... 448 | Artesian well for city waterworks. ae 
Round Rock, Williamson 720 Do. , ‘ 
County. } 
Abilene, Taylor County.....-. 1,700 | Artesian well for city waterworks; appropriation for this * 
purpose $15,000; contractors to bore 2,500 feet, if necessary. 
Dallas, Dallas County.......- 466 | County and city let contract for artesian well; contractors 
: to bore 2,500 feet, if necessary. s 
Belton, Bell County.-......... 620 | Contract let for artesian well for city waterworks. vw 
Goldthwaite, Mills County..-.|.-......-. Artesian well down 563 feet, and water within 20 feet of sued 
top; wellis 10 inches at top and 7 inches at the bottom; 
a second well at 600 feet, with flow, was struck June 9, 1890. 
Corpus Christi, Nueces 20°} Artesian well now being bored. 43 
ounty. a. 
Fort Worth, Tarrant 629 | City waterworks, Tucker’s Hill well, down 950 feet; flow, § 
County. 140 gallons per minute; work to be continued until a flow 
of 500, 000 gallons per diem is secured. 
NPE TNVALOMMEY jena cv boa ab do uish'dn Salgm ened Lar pay Improvement Co. ; down 900 feet, and continuing the y 
wor 
Toyab, Reeves County....... 2,975 | Texas and Pacific artesian well; down 300 feet, and will con- ae 
tinue to 1,000 feet. 
Austin, Travis County....... 513 | State Lunatic Asylum well 1,280 feet deep; a flow secured 
and work about to be discontinued. wa 
SE LT ye eh ea ag Fi dante nid Charles Schreiner, at Kerrville, is boring an artesian well. a 
Grayson County........-.... 747 rE city water supply ; boring 12-inch hole to a depth BH) 
1,000 feet. a“ 
Cleburne, Johnson County... 933 Citizens boring artesian well down over 600 feet and continu. 
ing oO 
Vernon, Wilbarger County ..|.-........ Any artesian well is to be bored by the local Waterworks 
oupany. 
Thurber, Erath County......|.......... Texas and Pacific Coal Company have reached a depth of 958 
, feet, getting a small flow of salt and sulphur water ; the 
boring i is being carried farther down. “al 
ota 
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_ Artesian well failures. . 
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x cs 


- Location. —S_| Altitude. . | O Rentagits 
Wee eee | : 












eet. + 
2,075 | Bored 1,120 feet, struck salt water ; never secured a flow; now 
used in salt works. | 
870 | Schoolhouss well bored 500 feet; water 50 feet from surface ; 
eS mouth of well 945 feet above sea level. 
_ Breckinridge, Stephens |..........] Bored 1,400 feet, but 
County. — | _ well abandoned. 
and, Eastland County .. 1, 299 | One bored 500 feet; tools wedged in ‘the hole and work dis- 
Bees te)? continued. Second well: 6-inch bore, 1,300 feet; salt water — 
Ae and no flow. The two wells were bored in 1882 and cost _ 
; the owner, Hy. Eversole, $3,500. Altitude of Eastland 1,610 
feet above sea level. 
Cisco artesian well, bored 8-inch hole to a depth of 1,680 feet ; 
Z water within 25 feet of the top; salt water and work dis- — 
continued; cost between $3,500 and $4,000; altitude at 
Recs ts. Cisco 1,690 feet. 
2 Spring, Howard County. 2,400 | 7-inch artesian well; depth 603 feet; salt water for 300 feet, 6265 
. then fresh water ; no flow ; appropriation $5,000 expended, eer awih! 
Desens’? R Mg and work abandoned. ~ BR. 
_ Lanham, Hamilton County ..|..... -----! One well bored 470 and another 500 feet ; in both a layer of 
eer. ote: material was encountered that made it impossible to pro- 
Sty. yiteg ceed with the work, which was abandoned. Were les ©: 
_ Odessa, Ector County ....... 2,900 | Bored an 8-inch well 830 feet; casing was telescoped and well < 
ae ; clogged ; well abandoned. 
Midland, Midland County. ... 2,780 | Artesian well bored about 350 feet; no flow; appropriation 
| SS a gave out and work discontinued. 


rpus Christi, Nueces 20 | Bored 1,700 feet; sulphur and salt water. 
County. 


‘ ora do City artesian well, 
__ Mitchell County. © 
_ Weatherford, Parker County 
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got no water ; appropriation gave out and. Rass 


« 
s 
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nido City, Medina County.).......... Southern Pacific Railroad ; bored 1,000 feet and no water. 
‘ay, El Paso County...... 38,945 | Southern Pacific Railroad. Altitude 3,945. Bored 1,080 


feet, 8-inch hole at bottom. Very bad water at 396 feet. 

: No flow. Well abandoned. 

4,512 | Bored 943 feet, 5g diameter at mouth and bottom. Unlimited 

supply of poor water, but no flow. Deep well walking 

pump, capacity 1, 890 gallons per hour. 

4,343 | Bored 1,100 feet, mouth 8 inches, bottom 5§ inches. Small — 

Kalewyy of fair water at 696 feet. No flow. Well aban. — 
oned. 

3,713 | One well bored on mountain side northwest from El Paso, 
in granite, to a depth of over 800 feet. No water secured. t 

¥. M. Rowe. Bored 590 feet; no good water. Water at 225 
feet, and oil at 350; cased off both at 369 feet, and had a dry 
hole at 500. Well abandoned. 

Bored 500 feet. No flow. Abandoned. 

New York Copper Company. Bored 1,200 feet. No flowing 
water in 1884. Wellabandoneud. 

933 | Bored 4 wells of 360 feet each but got no flow. Are now at 

work on a new one. . 

F. M. Kitchens, Menardville. Messrs. Co gins Bros., Brown- 
wood, bored for artesian water. Struck sourwaterat150 Veg 
feet, oil and salt water at 450 feet, after that fresher water. Rave dsy: 
Had the well been thoroughly cased at 800 feet it would 
have been a success. They went 1,100 feet, and well failed. 






ty of MP PasO 68. oie 5s: 
| Antonio, Bexar County.. 
County. ......|..... aie ns 
eman County.......... , 
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Laredo, Webb County.......|.......... The Mexican National Railway have made repeated efforts . ay 
eae : to drill wells, but have failed. Mee ie Viet 
Henrietta, Wilbarger County 915 | On block 13, a bored well 320 feet deep with salty water. aut 
Gra ham, Young County...... 900 | Corbondale ; a prospect hole, 300 feet deep, cost $325. No flow. Se eg 
eis) But salt water at 80 to 150 feet. Oi Sen 
remond, Robertson County 467 | Artesian well bored 1,500 feet through alternate layers of Us Laie ht ei 
net! a clay and blue muck. No flow secured, though there is am Fe SOM 
water in the well. rips, St 
--:]+ssee0---./ Four or five wells have been bored here toa depth of 200 to gaa ae 
: 1,600 feet, all of which were abandoned because the tools 3 ENS 
became lodged and could not be removed. by a aaa 
oe 1,524 | Texas and Pacific Railway ; well bored 8 inches, 415feet, ata = 
TOP . cost of $900; drill stuck fast in well; abandoned. "SS OUR aaa 
Eastland County .-.... 1,611 | Railroad well bored 265 feet; struck soda water and quit. 2 Sa 
s, Lamar County :....... 592 | City waterworks bored 444 feet; stopped in non-water-bear- ~ We niciey tO 
ela ing soapstone; well abandoned. aaa ity 4 ss, 
ham, Washington 301 | Bored 600 feet; broke down and quit. ‘pice ee 
U nty. f Bhs | eats , 
oe: a vy 


he unsuccessful attempts to find artesian water probably run high 
the hundreds, but information concerning them is difficult to ob- os 
_The necessity of having such wells is fully appreciated, but as a 
nough money is raised as will be necessary to insure a fail- 
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ARTESIAN WELLS. 


Bn ‘It appears that within Disceiet No. A, there are. eee 600 and? 675 
Serb, Aaweine: wells, varying in flow from 1 gallon per minute to 973 gal pe 
Jons per minute; varying in depth from 15 feet to 1,834 feet, ang in een : 
from $15 to $7, 200. 


NEGATIVE ARTESIAN WELLS. ty Puan fee) 


{In accordance with the definition of “artesian waters,” as accepted 
by the artesian wells investigation, to wit : oe 


To Patiude all subterranean waters which, on being reached or opened from above, _ en 
‘tah Ane are found to flow to a level higher than the point of contact. Another consideration — 
Ragen) is that the said waters shall flow from some permanent and general source, rather i 
‘ then from a local and temporary one. All bored wells in which the water rises, — 4 
though not above the surface, may be included inthe term artesian. Also all natural — 2 
waters, such as springs, rising from below, are embraced in this definition. | my 


si a : ese The number of wells of this class runs high into the thousands, and cathe is a 

























































a  oceur in nearly every county of the State. Practical well drillers as a a ‘ 
-——-—- yule regard the rising of water in the bored wells as a certain indica- Be 
tion that flowing water can be obtained if the boring is carried down 
Hi deep enough. . a 
‘ Alen ‘ - 
Ey Water ono 
th th : nel Pum ne S ry \ 
tak : lti- | Tot t 3, 
i Location. Owner. dane ldeu tat] oho sie open Remarks, 
sur- intra! 27 
face). 2 
eee LE SE 
bee Archer County : Feet gis Gallons 5 eee a 
hte Archer City ..... Town Company.....-.|------ ; 201 | (*) |l.........] Good for drinking. 
te y C t ‘ 
ret «Bulverde P. O.-+.) R.Mecko.----2+sse-00 1, BOG SOS Doves teen sae eh Wale 260 foot in 4 
a Comanche County: 
{ie Ree Comanche, 7miles| St. John survey.......|.....- 60 10 |.--------- Not now in use. Pe 
Ree beget VN Wy Co et Fee Maney cul Sscue beta thale keen ered nce cul he eh nepee There are many wells a 
By ays Brey ken tors J aes ean oa bored in Frio County | RS 
. he in which the water 
bid ; has risen 100 or more _ 
4 . feet. In dug wells, 
et 25 to 70 feet, the © 
eras ‘A water rises often. a 
Bye above the point” 
a where found. a 
Gs Grayson County: + 
ren Seria das odie e's Texas and Pacific Rail-| 747 632 |..-.. 22. |eneeeeeee- ; ian 
aneetn’ way. “s 
ig Sherman IceCo.......|....:. 915 |.....--.|seeee----- ‘ ue 
Le he Grimes County: 5 
; c 250 11 Excellent water rose | 
ke a Navasota ......-- BO Bridges hee ne 219 } 830 ia 1100, 000 ; to the surface. a 
yy Sao Hill County ; apy 
ahs Miles P.O. o20 2: J. O. Biles sip eeeWecu dee os lede ke = cio enn os is marae Large number of non- 
ota ) flowing bored wells © 
sho yielding great foaaeel 
eee tities of water. One — 
| well at this place 250 — 
be feet deep has 150 feet 
i of water. 
m8, Jack County Ki 
it Jack boro and bdnwnd Pen Oona MaotensR oR: LAB Ae pe eh cels pone he nee le een hifi: from eo to 200, 
eat t o1n br 
te ' a x rises but not to sur- | 
ue face; supply lasting. — q 
inh Cost $1 to ty 0 pee 
x foot. MY 
: Johnson County : 
As Equestria........ Jas. Drennan ......... $953 |. pcaveoslickeSieclinseeunate Town of Clabarae ma f 
| bored four wells to a 
vr) 4 depth otf 360 feet, n 
* flow. Water rose 2 
x feet. in each of the 
‘ wells. 
7% Pe SN *Waver rose 10 feet. t In 24 hours. } At Cleburne, 
ag ° te 
wk he me 
me ee G * Paiva WARY 3 een 
£. > pit , \ ai ie x t eve 
* b a ‘ fy ‘ »* ie aa On ih feeeareer |. ihe 
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ik Alti- | Total 
Location. Owner. tude. | depth. 
Jones County : Feet. | Feet 
et! Phantom Hill....| Thos. F. Scott......... ae I eke 
aa: Taylor County: 
iy) Merkel P. O...... J.L. Vaughan ........ Pony ty Opes ek 
Re 
“a , 
te Ge Hill and ‘Tracy’..5.:-./.....: 56 
38 SERS e eet. O. SIATON oboe cele sok 32 
_ Parker County: : % 
ai Weatherford ....| City water supply....| 870 402 
Robertson County : 
ae RMR GSES deck i ccc canes aewcevcas 337 288 
3 Stephens County ....| N.S. Greenwood......)...... 600 
‘Tarrant County : 
2 SIIEGIN, £9 als fn’ vivo vic viciwn dc cnn'ceucece C20 og 28 Se 
Hi 
ua) 
ry, “Taylor County: 
“At Merkel ..........| J.L. Vaughan ........ 1, 875 74 
_ Wise County: 
ft. BMOme.......... J. Y. Hoggsett........|.-.--: 198 
_ Ellis County......... John Chamblee .......).-.--. 268 
ES eee AL AW PLUCK OT ieee iiss onc 226 
_ Tarrant County .-.... John A. Wims, Fort |..-... 484 
” Worth. 
¢ | Se Town of Keller.......|....-- 457 
I Ro AY Ring ort}...-2: 263 
ms Worth. 
| Young County, 


_ given). 


~ 


* Daily. 





SR 


Water | 
lines Pumping 
(feet yield 
from : 
sur- 
face). 


Remarks. 











Most bored wells are 
from 60 to 100 fest 
deep. The water 
often rises from 20 to 
40 feet higher than 
where first found. 


A majority ofthe wells 
are dug, afew bored. 
Depth from 25 to 75 
feet. Waterrises 
from 10 to 25 feet un- 
til it runs off ina 
porous stratum of 
sand, Excellent, soft 
water. 

*10, 000 | Good. 


ele sewewsaans 














i lei ee hone i Do. 
250 | * 100, 000 Do. 


+100 Do. 
as pia eesuat aes The stream entering 
near surface ren- 
dered well water un- 
fit for use. 


30 
15 


There are in the city of 
Fort Worth 242 arte- 
sian wells, of which 
only three are now 
said to be flowing. 
A majority of these 
wells did flow origin- 
ally, and all them rise 
in the wells. A great 
number of steam 
pumps are used, 
drawing from 50 to 
100 gallons per min- 
ute. Some of thelow- 
lying wells rise a 
number ot feet diar- 
ing each night, but 
lower during the day. 


* 30,000 | Lime in water. Fifty- 
eight feet of this 


25 


well are dug 10 feet 
square. In bottom 
there are drill holes, 
out of which a strong 
flow. 

BO reece he Abundant, very, soft 
water. 

20 ieee ae eee Alkaline ; worthless. 

SOc ligateow. ae Useless; soda, ete. 

50 +50 | Good water. 

50 + 50 Do. 

SOE aU pobre Abundant and good; 





Farmer post-office ; C. Pettit, owner; altitude, 2,250 feet ; depth, 132 feet ; (data not 
Water, salt. (Reports two other bored wells, at 182 and 240 feet, but gives no data.) 


re ee ee 


tPer minute. 


There are thousands of artesian wells that do not overflow in district 
No.1, but a record of them has not been secured. It is safe to say 
_that such can be had in any of the countits by boring from 100 to 500 

_ feet, and a majority will supply 50 to 100 gallons per minute at a much 


ek head, 


tt S + 
sd Be. 
: \ Vie ae 
262 ARTESIAN WELLS. - CS Sa 
Saratification of flowing and deep wells in the several counties of Texas, in District No. 1. ee 
Archer County, Archer City.—Not flowing. ~ 
Feet 
PROBS elt cle edb h/o o> pe bam Waa Gun wa ise eR ees eneRE wits esp cle ea ces een 25 409 
DARD TOK 2. oneal ns oe en ne cen dere saee- teceen stariestderaeasceeels ane 10m 
nedelay. and hardpan... oe. eb col oe ee 500; ae 
IRE ROU oe eek ee et A a a ee sn ber Oo ieee 5 
Light. red clays ....-..-..... we rei net anne cannes wine peewee cb odus sabe sae enn eee 30 
POO Seen tree Ecc’. heen eh ye kein see ee Rae an he any De S02 gaeue 
EOI BY feo aia eto d ee soon needs Uke e eee epee l tmoue doce seetooe tee 100 
De EPO LOOK Feo oe ae oe clok ha Uno bos wank Senor cater a aL eee 10 
SUMARIO OI Vix, Poin c re ehiniaid wth aly Pcetaa = SEC. at oe en = \- -/s hn a 14 
ovens TOCK 2052. UCL 2 eee deg ooh iwewe ae eu bug ceoiteacen st een mage 
POU CIAY f22 o> SPS oe Saeko on Gein wn beaks elev aln ele @ sale = piolae op Aae ie tena 5. 
SENUGN (ie) hes SnD ey ee nee MO Mb EVen EC amma nib AS fi 6 
ROB PUDONG oi reine oo ce doe Woe aloide Ste He Eal basldu Sayan Oy ene el ong ee ee 11 
MUM SRTBVOL 2 ood ince che rena Gna 'oie vedas oes dais ne walled eee ee 1 
IGA TOOK 25.3 50. S15. /o Sab vdieo db athgidle aidan u Wepiucle ok ocd tess GG an ire 12 

Water (does not overflow). 

Atascosa County, Pleasanton.—Altitude 75 or 100 feet above Pearsall. Blue marl or 
Soapstone, with occasional strata of sand or rock down to water. Went 175 feet 
below this, but found no more water. _ Thisis not strictly a flowing well. Water rose~ 
within 10 feet of surface. A syphon pipe inserted flows 10 gallons per minute. 

Bexar County, San Antonio.—Crystal Ice Company. (Altitude, 683.) 

Feet, — 
pepe alnvial so gia: poste eel ea sie soca shetch 4s cant se 4 
sinpervieus yellow clay -.232. 00. cW suas lect poa dle veneddl uy te 12 
Graves. toot oS. en nn a a ae 20 
BITUDVOIBY 2b i\n'- 2s a oan onsen weed Sodtidaveve nul aire uli, out 2) 2 ae - 300 
Soapstone ...--......... on gn wees coe e cere cere woemlenee aces west sen ene oe 250 
MBER TOU De oe 08 eI. Tse Soe ponte obey belle n dre vile aetna 60 
very, ward Sand Sane oo.) ete) eos ae baa ee 5 

A 40-foot, 38-inch drive pipe; sulphur water and gas at 375 feet, about 25 gallons 
per minute. Reduced bore to 58-inch at 600 feet. At 650 feet very strong flow of soft 
water. Pressure, 40 pounds. 

Bexar County, Bulverde post office.—R. Mecke well. (Altitude, 1,600 feet.) Depth, | 
365 feet. Water rises 250 feet in well; used for stock. Reported by O. Vogel, Bul- - 
verde post office. 

Feet 

PEPE ETOM ALONG Coo. 5 vac e nyc os we sheen eters hee Pcie g + bebe vein Seen 42 
PEO RUORG,: Sone hn 33S sie eh is edna bul cae cq ute fue daa on er 20 
POMOM BLOG. Foe ee oe eee cenled ine awe Uact ec dew uiye: Jao Ny 18 
CUS a ani Sie eM EI MELA CT MGE Te 2 
PED PBVONG oe ris ce ee et oa wee wh oahu ae coche tek Un el One nr 6 
MPG LIMESTONE)». sxie ns ooif ence wwe Sb eddee le oly wade le jeu sw. re 19. 
White: limestone (struck water)... 2... soo cc occ 30 
Bee PANATOCK soos. Cee i ols nacht onload ge eae a ee 10 
BUDE PIALO’. Do oe oo oe eBnee Sues bowed ee dhidas cee conn a) ee 40 
BRAD PUBY, cats o.oo gi o's wip bn clip oh olen Gaps datee Sooetecha ca Week, Oueie ne ne 13 > 
Lb 1) || i os ae Saco N anne GUN mC INE. G 60 
BeeatONS OTs eee Ne ie ok Oa hr Jos Oe 
Peper Martz. oS 2S OU Nt Sn i ee af 2: 
POM W GIAY soe os oye Ss Cadac aucun y couban bh bucaile dary, pata ae a 23 
PPORUONG Ss Sot on dock elec ead eee Cotes cin ety ne ahaa er 30 
Sandstone (strong supply of water rises 250 feet in well)... 00.220.) 11 
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Bexar County, San Antonio.—Banes’ well. (Altitude 683.) 

Feet 
SPOOL ais 9 2h ns sos he dene Sap h eCue hl de pe avd oN Sole el ddd a peat 8 
MGOWNCIAYS & ae Ss. 2 ron ait Tp tie vind calelalc diese oie oy NE RE ELMd ee esa See 5 
BIS LORY «mao so on Se'sidipa nm hn tondae pdee ee cou pub Laie ce MU ae 175 
Slush and mud, sometimes lighter, sometimes darker..............-....... 0... 262 
Morejike alate .co... Wo ea, at se a ansh woce: manne wpe cot nns aso ce uemenaem 5 
v. 500 - 
is 


Py, weedy “ 7 i 
; hey Ave Bm) 
ae = Reh veh?) Ray uy 
‘ Byte 

- f 
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Rae earch ORS eae NEN 
; oil at 250 feet; about barrels of water 
ay. At this depth, 250 feet of water in well, a eae 
sing, Sfeet ; 224 feet, 53-inch casing; at 230 feet put in 4-inch drive pipe; at_ 
t off all water and oil; left a dry hole at 500 feet. fee Va 
orth of San Antonio for the next 150 miles the drilling very hard and bad, — 
'; but all the prairie country is good; get plenty of water at from 300 to 


WT “Tl 


Oe Ci A aera a Me 
per day, at 350 feet ; 50 


) well, 4 miles south of San Antonio, 675 feet, all soft material except the last Chis 
oy which was very hard white sandstone.—F. M. Rowe, San Antonio. mit bp 
d exar County, San Antonio.—West End Town Company Wells. Depth, 260 feet. 
tude, 650 feet.) Flow, 150 gallons per minute. Sr Waa oie oe 

alluvial soil 
vious yellow clay 
gravel... 


alance soft blue rock impregnated w 

ck, apparently an underground stream, the bed of which is covered with aredor 
ellow clay, mixed with decomposed shell. No water until we reached 260 feet. 
™ satisfied artesian water can be had in many portions of southwest Texasat 
purest, and will treble, at least, the value of land.—Geo. W. Russ, President W. 4 OP i. 
mn Co, ) . Dee a Ce 
que County, Meridian. (Altitude 791 feet). Dr. J. J. Lumpkin’s well. White pees 7 
h sand brought from bottom of well, 500 feet. Water will flow 50 feet above — eee 


dit i et 
¥ 


oo EGE eS ane 


eS F,- - } ; ; , 14 ha Mind 
lance is mud, marl, and green clay. No change in flow. Diminished in another © 
7A “ ea i pe LK 
” WA aah de 


mn well. Increase in flow; 24 gallons per minute. yee . 
jue County, Iredell. (Altitude, 881 feet). Same altitude as railroad track. Pub- 
; 28 gallons per minute. Diminished one-third, caused by casing. BE A 


A ‘ 
we 


’ 
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Feet. iy 
B09 
o Sine S Wield as CU ee Oe 
80 


white stone ......_... 


7 
. 
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* rot { 
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neque “County, Kopperl post office.—Three wells, 525,800, and 600 feet deep, throw 
mallamount of white sand. Have neither increased or diminished. (Altitude, , 
eet. , . : ete ishs 
‘esque County, Eulogy post ofice.—Struck water at 30 feet ; began to flow at 450 “Pa ae 
; increased flow at 480 feet. Water soft and clear, almost free from mineral. No — } 
hauge in flow. 
B aque County, Morgan post office. (Altitude about 734 feet). Depth of well, 550 
Muirhead W. Co. Flow 20 gallons per minute; willrise 45 feet above ground. Heo! 
net County, Oakalla.—J. M. Kincaid’s well. Altitude same as Copperas Coveys sires 
aah ah ; ‘ + + , p ‘,) : 


t f 


“Sar d, gravel, and water. Flow about 50 gallons per hour No change in flow. — 

ate leman County, Trickham.—Well 220 feet ; flows salt water and oil. | 

ack and gray sandstone (10 feet) mixed with clay the balance. 

ryell County, Pidcock Ranch.—Altitude of well about same as Copperas Cove. as, 
3 \ . Feet... 7 


i ‘ t - as 
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Struck flowing. water at 243 feet; and a small quantity at 163 feet. Used 53-inch mi 
casing 35 feet from surface. No change in flow. 3 > saa 


Sd 


Coryell County, King P. O,—Altitude about same as at Gatesville. eit ser 
Solid lime rock, 240 feet; flow, 2 gallons per minute and no change. Ram GES ei 
Coryell County, Pecan Grove.—Davidson well. Altitude same as Leon Junction, 
Cottonbelt Railroad. Depth, 220 feet. re . in Rea 
‘Feet. 

Black dand.So2. cde es ap eens eo ee eae Ne tes anc oan me arin nits ne ae tt BME 
Sarid TroCk occ .ck cee cece c bode eles wees nema ccd ces pene Cpa ace Sie’ emt: <p main mae RB Re 


Balance rock in layers of 18 to 20 feet. ee ae 
Coryell County.—W. H. Belcher well, Cowhouse Valley. Altitude about 2,500 feet. 


Depth, 290 feet. Flow, 24 gallons per minute. No change. wee ; 
, Fe 

Sand:and gravel... 2.02. - <6. 2-94-20 ont psec ee wane <2 + women n Soe on onsen ao ae 
TimestOue '.. 0 owe se ee eee eke Ce ek. cal wee fn ed a nine Rise ins \ TED to: 
Porous sandstone..-- -.--- oe LEN Sac cont Oo SAS O0 a ga Se 
Limestone (water seeping) -- --'-.------ +202 ---- ---e ne eee ern rer eens eaaeas 100 
Banaepone. Jisi2.4- 05 c.f. es ee we RS SOE Oa ea ae ASA - bb eat 
290 
Water used for domestic purposes, stock, etc. Small garden irrigated ; effect very — 
good. . ; 
De Witt County, Yorktown.—Eckhart’s well (altitude 177 at Cuero.) , NN i 
Feet. | 
Olay and san@ .-. 2. 240-6 ast eeen ee se tem e tenons nh ed ewe eea ears 3es sos teen 1S 
Joint and fire clay ..-200)---- 2. second nts eee ees lee tenn nents lene ere aera as AG rd 


Water in sand.—Flow, 7 to 8 gallons per minute and no change. Total depth, 64 
feet. ' 
Denton County, Denton P. O.—Refrigerator and Canning Company well. Depth, © 
about 550 feet. Flow, 5 to 8 gallons per minute. Temperature of waterat mouthof _ 


well about 72° F. 
é Feet. 


Top soil. to rock... ... 222-2 002-8 - ode eee nein eden ten ca ps eae con see panes 20h! 
Rock to depth of 518 feet, when water rose to within 20 feet of top.-..--..--- - SLO 


Heavy mud, hard stone, sand bed (with flowing water) 15 feet thick. f 
Water soft and clear. ‘Three other wells in town, with about same depth, quality — 
of water, and flow. Reported by J. C. Coit. . oy 


_ Erath, Somerville, Hood, and Bosque Counties. 


Feet... 
Top soil sandy loam..-..--.. ---- +--+ ---- +--+ eo 22 eens eee cone’ ey 10 to 20° 
White pack Sand ....-. 1.2202 eee s ee bene ween meee josas baaluetwe ewe. aan 25 to 100 
PR Baad a ys Bac Und ae ely wide rae alg we bate Le cet ols epeleaas Say Ge cane 1to5 | 
Red clay or coal ...2-. 2-2 1-2 e ee nnn cee ee ene e cone nee ence erences 10 to 25 
TAPEORIAI BANG.) a obo ok eho e choc c wedi bene Goccle’e ba wantin lice aseene ae tan 1 ab 
hedolay’ Or Goalie. v.20 oo re oe ae dein at She ao ee wantin nieen@ewee nee mat 1 By 
TES Te RRR a neee re Que tama Re ei PUN Oh LR REDD Apr tin 8 i To tee he ah 


Slate, mixed. Flow in different wells from 20 to 200 gallons per minute. Pressure — 
from 10 to 50 pounds. Depth of wells range from 150 to 800 feet. Some have in- 
creased in flow and others have diminished. ; Tae 

Frio County, Pearsall.—T. A. and J. W. De Vilbiss’ wells. Altitude 50 feet below _ 
track at Pearsall. Depth of wells, 158, 260, 391 feet. 


Sandstone EERE EUAN TER OSPR NNN Se soos 6-30 8 
Hide mut), hard ‘blue rock ...2..0clee. cc cl laos aekee se obo che alee ss eae 128 


y Flow, 3} to 8} gallons per minute. Blue sand brought up. Slightly increased in _ 
ow. ‘3 
Goliad County, Goliad (altitude 50 feet).—Judge Shaper’s wells flow each 10 gallons — 
per minute of pure water. Each 60 feet deep and incréased in flow. Yellow and — 
red clay 60 feet. 2 re 

Grayson County, Pottsborough (altitude, 722 feet).—Brennan & Paxton well; bored — 
for coal. Flow estimated at 250,000 gallons per twenty-four hours, which seems to — 
have increased. Depth, 250 feet; brings up grayish-white material. Pressure esti- 
mated at 10 pounds. | : seal 


Sollivevies genes une sig ie ns arabe nthe nations dearest ear swoddc Ubwetwaw eer ean 
Soapstone, the balance .......:-.-....4- Le bllehetaie APU Sela MD dos wie te ietl «aa 
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Bae AT ‘ 4a MW 7” 7 ‘ t t i, . ) ' . 
ie Grimes County, Navasota (altitude, 219).—E. L. Bridge’s well. 
a te a OS Feet 
ta RSE a Si RA BRE ie sh Mg as ieal ENE it 6 
MIMAN, Cie isin cde pene we sede cadsccccusceee eee ee the ee Ca eG ama Scoala 10 
MeemmeGstone ...;...'..-.. 25.2) Ee eRe A INN MLE GARE iy Ady Se ta RR a aE oN it Rs 16°; 
OE IRS Se HEU SAY Wea ee hee we UC ie ce 0 Or 
cae Quicksand Be a wr AS ae Ua a i Eye Vad Teese e's eae gd Sit UG) ES Sena 80. 
mei Sandscone......... ..2.. ach Gee 2 ee has ease BAA, Vaca ies Seth aie Bt 10 
Reso eo ue! Sis a. Woo ode, «Sea Yat Se, eRe 
ME US oo Tks cs ok PRE yee a Be Se 12 
EE OLY To. Te a op ee ee SOE AE 14 
eS a 0 Nee eS el Ses PE SR GOR On 10° 
_ Clay and black———...... aye Sade hs gape at Se pa hh ba ANI Ia ay abu eS Tae ea NRT MM pho IE 8 15 
EemUeaNd Jock cle ioe lly cola be legates, Sec eu bed a 120 


’ 


NS ANY Total depth, 830 feet. Found water that rose to within 11 feet of the surface at 250 


Bet. Teak: ia 830 found water, potable, that rises to the surface of the well. Tempera- 
se, tare, 80°. 

ay “Hardeman County.—Average well in county : 

oh a . Feet. 
EEE DUTIACE COM oe cere unre don cod raqecedeadeduac sg netEm 
RTS OTAVel. vec al Set Oe ON eae 10. 
Ri Ce UL CME UM UL RLY. 3 
Far ce a: Rae ean nna Ar on POT Cy SERRA 40 


-s 


Bi Hill County, Files Valley (altitude about 460 feet).—J. R. Lane’s well. Flow, 3 gal- 
lons per minute, supporting column of 20 feet. Depth, 123 feet. 


Feet 
Black alluvial ............ Patel mie! ein'e: ¢ ole''e Wein <bmareiata len Lg Lie Utah wee Wf Re a Te 
SII CID Yo. os cc eee ete neces NPIL aR NCE A ahd FN BAP aS ae Be uy 16 
EAR Ml eee eg a a Be RRS RR PY shh Bh 10 
Slate with hard rock above artesian water in sandstone 3 or 4 feet thick .......- 93 
ae, HONS og 


_ Water is clear and soft, and has not changed in quantity. 
| Jack County, Jacksborough (altitude, 1,133).—Centerpoint wells, 96 to 130 feet deep ; 
flow continuously, without any change in quantity. 


i McCulloch County, Waldrip.—Two wells bored by coal prospectors; depth, 110 ‘es 


feet and 220 feet. Diameter of bore,2 by 2f inches. Water salty and oily. One of 
_ the wells on bank of Colorado River. Limestone shales and 1 foot of coal 110 feet. — 
The other well is about 4 miles south of No. 1. 





Feet. 
Seabee acco oe Ra ad eg nee ee 10. 
Seneana.rock, shales,'and blue. clay ..---. (2.02. .-c2cc satnde woos soeedee cldeceu el 210° 
220 


} 

McLennan County, Waco.—J. J. More well. Depth, 1,852 feet; flow, 500,000 gal- 
lons in twenty-four hours. Pressure 60 pounds to the square inch; cost, $6,500. 
_ First 1,500 feet, at $2 per foot; next 100, $3 per foot; next 100 $4 per foot ; next 
100 feet, $5 per foot. Smallincreaseinflow. Temperature of water 103°. Very soft 





and clear. 
eS Feet. 
ES edh cls’ on Son ssc caiUne cui castweusen suet edce ds ce oe hue iekly Enea 20° 
EMR OOM THESTOUG So). bee cace rede cacs wa cieep on vecotbowheceaneeeuin Sone 1, 250 
SEE CSTORO, ark COLL 2s. 5 toe ceciccne cose ecdes bickiean eee dauobed 450. 
_ Gray limestone, very hard and very fine texture... .. 2. 22. eee ke ee eee cece 100 
_ White porous sand rock, containing the artesian water............--2-.------ 32 
+a , ' 1, 852 


‘This well was dry for 1,000 feet, then small stream of sulphur water; after this 
_ several small streams, which flowed over top of well, very strong with sulphur, salt, 
_andiron. Very little more found until 1,820 feet, when a porous white sand rock 
__was struck, which yields the water. Thisis one of the city waterworks wells. The 
pressure from this and the other wells belonging to the waterworks is sufficient to 
- cause an 80-foot standpipe to overflow. 
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Maverick County, Eagle Pass (altitude 800 feet).—Fitch’s well, still under “con- ne 
struction. . aie +> 
¥eet..... 

Browmallnvial soul yo ls 2 ot's cc atikc pe ete Ce aw eas cd cen We erecaels arcane 14/5 





PM OW CLAY nae owle an cb ate ee as vik eo mage Ree ee tees Wisc et nee e eee <) QO ie 
SAMDPISUOME', S'S aS 4 beg kiateg vc wine cs wo cas Ud cape Shes cite attitas Ua DUAL a eee 50 am 
emia ehalese ss. c/e 0.5 oe ele Se ae aed Sade deli osc Bekele Sele eee 110. te 
Palate SNE poo Soe Ss Soe Sot Ui ea oS Se ie ee 60 
ADO O CLAY MIKO oo. Ll cle pew ete awe mle hole wy ae cals omit Lt nee noe 
APPA SANG Coe cae Sod ale siccnide cade we cobtece pl alta Dua ne ptuce ence LP a Line tees en 
PELE WL OL, i oc'sinc Seve td deo oe tisk Sue cicd carte nek Die wad Wate See een N 
PAINTS TAO TS t 2 os son SSR ek aes Stk andy Dee bane oar hoe eee te 60 
RAMMED Sco ce esr Be ao athe er, Aan ere ee BOO 
PEPE MBUSIG Le ociec wee Lakh eV Ra tee cd pmeureh Uo icclew beta lS ene eee 30- 
Marmenale and. salt water. a5 es sndekdeo Deep we! Los Gebel. aes aoe en 55 
mpaiwory fine quality :.2 22s Poa le ka ee ae ae ee 6% 
RRR Ee iw ce ein Se th Pel dis VAR ae tad one tg lah sites Ni. Coin wale bl 4] 
panewerrons NOWOl Gasy. .. 2 S22 \2 oti kewl Ob ee wan we oni lee Sa 40 
PHORER RAID 2 SIS Sa Seal nde eeletnn nobe's be breene ee ba dele wee eb alee On 150 
SMC PIRTA LIN DEG og sag so de wack tee oe hee eet Litas tie wed eih acne Se ale Tle heen 15 
Per A GUALE Se oan idan ct Nea pore koe de Ga BRIE Coe dere oe Seton eee \ 135 
PME BALE eh ee kiko Ue celia Wiuletc ure a Shak OIC erect 15 4 
tate Salieand and tliaie.. 2. ayer bel ee eee eee 2 ig ke wwe 75) 1 ae 
MALU Sray-SAUCStONG.. ocd yok eed ec Lac cede ore Ae ae ee 108 a 
PPO SSAC Ss Dhaai a «Mic 2 tis nk a So wlbs eee Re AN a lees he Le 65 4 
’ 1; T4043 ; 
The drill is still working in this stratum. The flow of salt water is not very strong. © 4 





The well is cased to its present depth. wae 
Montague County, Sunset.—Common wells; sand, red clay, clay and pack sand, quick- ee 
4 


sand, gravel, and water. S 
Palo Pinto County, Gordon (altitude, 875 feet).—T wo wells, 485 and 498 feet deep; om 
flow, 1 gallon salt water per minute. No change in flow. Pressure about 10 pounds. — : 
Inflammable gas issues from both wells. : “a 
_. Parker County, Weatherford (altitude, 870 feet).—Weatherford Water, Light and *) 
Ice Company ; dug well 30 feet; balance bored. " a 
eet .* 
PUD SS Sie hn we ge se seat dat pale Ce caeas SURE Le eet ek eee 10 2 
Clay SNe one's anc else die a= pes s cs ohob ses uae we ala womed@e de wut oa esa eee dee ee 15 = 
HAC GAN, es ue PE ee on ee eee 20 
Buames ANG limestones £2 2’... oes shape cacctliue fon Poe eee oe ee 400. 
Pen BNE BAN 6. LE es) eden BAse Meee ES tec sben eee wie 6 | 
RUMOLG aaron a oicle oieis os Say odd oth vk ahh cele eee ee ct. On 34 . oy 
Struck water at 402; does not flow, but comes within 250 feet of the surface. This — 5 
well will be bored deeper. , a 
Robertson County, Calvert (altitude, 337 feet).—Water, Ice and Electric Light Com- 
pany. Bs 
Feet. oe 
Pa eaNC AY: COS. eo ee ees Oe hc ede See ae 54 a 
BUD tenee Paleo Spottt a Ro i ee GO. ae 
NOE a Sale Re a eC sie cup Pe wets Gil ein iyhoty wale oiel by ah eene oie : 8 <a 
Os ESS aS a eae bed Shee ey ee eae “28 csc 
PMIMPUPTAVOL oe oe 5 Loc sdb s bw ride han Lhe Sane OMe ee 18a 
SU Sls ei eS an le A POS OATS 2, Seth dee ar bde "eR ‘t Save atc be U's a ee 8. 
BEING 306 To et ee ee OR ee a le ne 2 
pale nerayel, and water atc.) ca ili. Sob ak le hbk eee Le eee 288 


Water rises to within 30 feet of top and pumps 100 gallons per minute. r 
Refugio County.—O’Connor Bro.’s wells. No.1: Located about 5 miles south San 
Antonio River; altitude, about 60 feet; depth, 956 feet; 5-inch casing; flow, about = 





ave gallons daily; rises 54 feet above surface; used for stock; water soft and a 
clear. ay 
Feet. © 
PMO ALU VIEN SOL, ooo.) 2. ete, eee Rohe Dene Ra eee 9 : 
mOlnwoclay and 6and oo... Soe a A oe ei a a ae 91 ¥ 
Lak! sgh AO SP Ay 8 SEE a ee ee GENRE Rites leg ie CORD 8 
WE MALO MA OUEO OLY oho im Go nw do oe wue'e Dene cee ok Doe On Dee ie Cee ea 638 
BABU POO CLAY coeiis a see 2 20 he ee a Pe elds ols ald bane ee eos 200. 
Water strata(in int gravel)... sysfs eee wa ee ID i 
956 ~ 
ci ie . 
fey 
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re Water struck at 946 fect. 


__. Well No. 2: Located about 6 miles southwest of No. 1. Altitude, about 65 feet 
above tide water; depth, 853 feet ; rises in tube 48 feet above surface. Fine water 


_ forall purposes. The flow from this well is about double that of No. 1; 8-inch cas- 
‘ \ Ing. 





Se GES] phe va Gacniele chs «SOO a 9 

Yellow clay 
I coc Ss SMS ei Ne oye NE UL oe ot roe gg 4 
ER AB a Se La ASR Tae an eR IME OR WER EE ERI a 522 
Sand (very fine) ......... ¢ ey SU. ve 
I aren 8 Sa SE A ay Wh ig nee ee 27 
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Cost about $4,000 each. Another well bein g bored. 
Somervell County, Glen Rose.—George Abel’s well. Two hundred and sixty feet 
deep. Nocasing. Runs out like a spring. Flow, 40 galions a minute, and has not 


Os 


ty 
to] 
is*] 
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changed. 
Ie Soe ee ee ee te ohh So ge ean 2 
EIT VOLIOW CLAY. i. 0. bos sone cle oo ed EA, aay st bea li Be 8 
on IDs toag cs ee Le bs eye to ie lu iy Oe eta 240 
i EE Safa ct ai cE ahd. ty aT gd an lek ee Od oe Oe 10 
' __ Bore 6 inches. 
e: Struck bed rock at 10 feet. Well flowed at 200 feet. Water soft and clear; slight 
chalky. taste. 
____ Addison well, west side of Brazos River, near Bosque County line. Flows 10 gallons 
rs per minute ; continuous; bored in 1885. When pipe was placed in well, water flowed 
_ to height of 20 feet above surface. 
Fs 4 Feet. 
ei SC oo Seen Foose od odo ook Lean 1 
5 CD SANE Sap en RE SS OURO i Uuhie eh accent 20 
- Rc he tees oa oo Soca noha Salat, Se gl Ge pie) alah Gees 266 
% II etl ie sk. Sede SP eg Soke a ee a 10 


_ .. Water used for domestic, stock, and one-half acre for garden purposes. ‘‘The water 
' is pure, sweet, and softer than rain water, rather cooler than o1dinary artesian wa- 
___ter.”—Oscar M. Addison. 

iy Well near Walnut Springs Station, Texas Central Railroad. Reported by Dr. Scott 
Milam, of Glen Rose. Depth, 79 feet; flow, 10 gallons per minute. Cost about $100. 





_ Water soft; used for domestic purposes; also on garden of one-half acre. 
ee Feet. 
MEER STIL GUD Se elec ans d vets cat rece pa eed aan tae ae fee 12 
NE SR AS, SR nes Nevo onS PR AE ae Tene iang 18, Sea Datel Se 62 
DE er a eo Son egies colt eda Dud tra ane ae ed Sp eee 7 
% DMMB DUNS NS ss, che ae ene Ue on ay a EL Mee Soa 31 
_  _ Stephens County, Wayland.—No flowing wells in county except within radius of 2 


_ miles from Wayland. Flow 3 to 10 gallons per minute, and apparently no change in 
Pe, Low. 
. Blue slate, yellow sand, and coarse, white sand and gravel; hard, white sand; red 
sandstone; hard, blue limestone. 
_ Fambrough well: Depth, 156 feet; flow, 9 gallons per minute; cost, $150. 





. x Feet 
eee Lig agias bee aici gh ote eine Eee ei aN gee ee 30 
BO. oe oe is ote ta Gal Ses PEE Aer ee Py ee 2 td at bad Nit, 5 
SEE Joe eo OS 8 i ke sr Pe es oe. ore tae 1a aie 20 
occ Ak ous cone a Ue ee atte Gris Be, lide re ae 15 
| TS Soe 5 kop Se ath hae vgs Vind dn ae IB achat aaten ed a Ws ee eG 86 
4 7 156 
_. Water for domestic and farm uses ; irrigated a three-fourths acre garden with very 


-. good effect. 


vi ah 


' town have salt water. 


. { ita rin » i 
_ ‘Taylor County, Merkel (altitude, 1,875 feet).—Railroad well, the deepest 
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Chocolate-colored ‘alluvial: 0.000500. 20 eco 0o eee. wine Spe cedeeoth aa teuny Rein je 
MIOBTEON TAO eee aU iad ene not aa ceeeeeee DO 
_ Fine sand and gravel......-..... wc wee scum Ii gape en enaemt bes es nt oe ae K 
monrse pravel epi ei yi. eS ee 
Palboniterous' sandstone 2... 062 hk le a ae aa bg a, whe ele a) 
Hard red and white rock 22... eea leith wastage el see 
Forous rock, with water pockets... .2.2.0fi fee LA eee Bi 
Red. sandstone, with caverns: 2.4 400. 20206 ee oe Meee 


In drilling the tool would frequently drop down several inches in caverns, followed 
in each case by an increased flow of water.—J. L. Vaughan. Aneas 

Uvalde County.—Two wells reported. Depth, 102 and 110 feet; 6-inch bore; former 
flows at 3; gallons per minute; latter at 15 gallons or stops entirely; water some- 
what mineral, but good to drink for man and beast; strata reported, ‘‘ after 16 feet a 





_ of gravel, solid rock.” ches 
Wise County, Rhome.—J. T. Hoggsett, Fort Worth, owner. ae 

| . Feet. 

renew aky SON Cl eso ae ty ue ee ae er ware OM 
PROS EONG OO i ae slice dao ee bely oie ace dull See ic) ile 145: oa 
CMA alah ogica alk dp moet PEL aouiue towel tone ty a win ga OO 
2005 


Water rises within 50 feet of the top; comes from a clear white sand rock (pack — cy 
sand?) in a very strong stream, A 5}-inch cylinder, with windmill, cannot exhaust 
the well. i ae 
_ Webb County, Cactus.—G. Huerta’s well. Altitude, 75 feet below railroad track at #4 
Cactus. Depth, 170 feet: flow, 3 gallons per minute without change. : edi? 
Sand rock, impervious yellow clay, blue limestone, whitish sandstone, gravel. ay 
Parker County, Weatherford (altitude, 870 feet).—In ordinary wells, 30 to 60 feet. a An 


Soil, white pack sand, clay, and sand. Oe ee ay 
Water works well. te 


Palo Pinto County, Gordon (altitude, railroad, 875 feet ; barometer, 1,130 feet).— ‘3 oa 


Three flowing wells. ae 
Soil, sandstone, slate rock or hard blue clay, purple joint clay. ot WS oa 
Very salty water at 200 feet ; flowing water in white sand, 488 feet. eth 


There is a probability that the last water is fresh, but as the well has no casing ig ae 


this can not be determined. Gas with bright flame comes up with the water, 
Pressure in 5-inch wooden pipe about 12 to 15 pounds. All common dug wellsin 


Santo Station, Palo Pinto County.—Two bored wells, 50 and 100 feet; both havo 
mineral water of bad quality. ! 1407) gt Sa a 
_ Eastland County, Eastland (altitude, 1,299 feet).—Two bored wells, both failures, 
and have salt water. One at 500 feet, the other 1,300 feet. x. 

Soil, sandstone, 12 to 15 feet ; coal, sandstone, slate, coal. Mei 
Gray marble at 600 feet; in well No. 1, water at 60 feet ; in well No. 2, water at120 
eet. . 

A number of salt-water deposits to a depth of 600 feet. Below this, water that 

came within 12 feet of the surface. The water, boiled down, leaves a residue of salt. 
Itis thought that the last deposit was pure water. Salt water is found near Eastland —- 
‘in common wells from 20 to 70 feet. ead) 
- Dallas County, Dallas City (altitude, 466 feet).—Well of J. J. Brick. Flow 12. 








gallons per minute, with pressure of about 30 pounds. By pumping, furnishes100 
gallons per minute. pays) 
| Feet. 
OU iss glove kaw ac od ede cwangeccacasuna A Me eee ae ener Fy ee 
umes mind and ‘soft rook 2.202 ed en) + (50 ae 
BORER RITTER LOGRE oe 25 oo Tes dpa h hao PUP wai sok ap ridin bk eee bie bik an ps Ua 
PRRBOI EOC Ha = Lainie iw a e's nlp boo aaa et Ok pal Nin ene 50 ie 
SS ca) ALA a eRe eee MEN BLANC TR S/N 2 cee dee OS iam 
Merousioolors each. oe a ee eye ab he we, Dh ke ee for. 50° 
Matenin white sand rock 2... sleeeu seed dell se aee oe eee ee 10° 


Fossils, coal, flint found in several strata. Used in a bath house. Owner thinks a rae 
strong flow would be secured at 1,500 feet, ‘yi a a 
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_, Ellis County, Midlothian.—A. W. Tucker’s well. Depth, 286 feet; diameter, 8 

- inches. ) | Riek Sy 
“0 Rea yt ae ’ ee Feet, * bik ‘if 
EY RS ARI EP a I OR OL ra ee 

Me) pot white macnesia limestone . 2522.2... ce eee eee aCe a hupd ekote oN aE a eee 20 oad 
BU EMDGSLONG) ae bs ON lee ee ge ga 


a) Light yellow colored sandstone and sand ... : 
a _ At 50 feet small quantity of water. At 286 feet strong flow to within 30 feet of 
» © surface, — Woes 
' Color of water somewhat milky ; flavor like soda, with bitter after-taste. Purga- 


a aie! sd) sles alm clwie Slatin see a og co ao ote aise si 20 ny AO 


_ tive. Soft, and used for washing clothes. , Raa A 
_. Eastland County, Cisco (altitude, 1,625 feet).—Kight-inch well; depth, 1,680 feet; 
top soil, black; blue clay, 100 feet. oh kh 
~- __ Then alternate layers of white and yellow sand and layers of clay. First water, at wane 
60 feet, hard lime water; at 100 feet, good water that could be pumped, small quan- ae 
» tity; small veins to 1,000 feet, when a large supply of good water was struck that rose ty faa 
~ within 25 feet of the top. Only one layer of water below this. None of the water isy'? Muses, 
' bad. The last strata encountered was sand rock, and it is the opinion of the borers, yh 
~~ MeLeese & Swan, that a flow would have been secured if this strata had been bored Sa 
* through. Barometer at Cisco, 1,690 feet. ’ big i 


@ 


— = —MeLennan County, Waco.—Bell waterworks flowing wells. Altitude, 80 feet above eg 
_ railroad track at Waco; top soil, 12 feet. Pete 
_ White limestone alternating with blue soapstone or shale to a depth of 1,100 feet. v4 bas 
: _ The intermediate shales more or less soft. At 1,150 feet hard blue limestone to a a 
_ depth of about 1,800, then a gray sandstone, changing to white, 20 to 25 feet thick, 
ae pen ns to 20 feet blue slate mixed with sand and flowing water, passing on into yel- 
low clay. 


: 
y 


_ In one of the wells, at about 500 feet, a few lime bowlders as large as goose eggs. | vs x 
_ At 1,00 feet, in one well, red clay 15 feet thick lying on sand. EP | 
_ Shells found in all the strata penetrated. Y eahn ais 


iy _ In an old well, bored 720 feet, a seepage of oil at 100 to 200 feet. Another well, 
only 20 feet distant from the foregoing, passed through 500 feet of shales without en- a 
countering rock of any kind. 2 Niabsheet 
is 5 A very weak stream of water rising to the surface is usually found at a depth of 
_.* 1,100 feet. 
_ Inthe blue slate in which the great flow is found there seem to be numerous 
By crevices, caverns, etc., out of which the water is forced at great pressure. 
"The water of all the artesian wells of Waco isidentical as to chemical analysis, and ; 
has a temperature of 102 degrees as it issues from the well. Brig, 1A 
~ Johnson County, Cleburne (altitude, 933 feet).—Soil, limestone magnesian, 40 feet; it, 
_ gray sandstone alternating with slate, 900 feet ; blue shales, quicksand. — , 
No flow at this writing, the work of boring being continued. PK ya 

Rebertson County, Bremond (altitude, 467 feet).—Artesian well boring 1,500 feet, re- Ge 
-— ‘sulting in failure. Entire boring through alternate layers of clay and blue muck. “7 
No flow secured. Pn 
fa Bosque County, Morgan.—Muirhead and White’s wells (altitude, 734 feet). raat e 
ig __. Top soil, black hog wallow, 15 feet; sand and clay or red joint clay sand, 1 or 2 . 
‘inches; shell lime rock, 5 or 6 feet. | ae 
__ Water in gravel, sand, and clay; blue lime rock with shells and iron, 1 or2 feet; 8 
__. to 15inches iron pyrites, alternating layers of clay, white rock, soft limestone, blue = 
, hard limestone to a depth of 500 feet; then heavy quicksand. ; 
_ | Artesian water in white pack sand, 68 feet thick; generally found at a depth of 
540 to 560 feet. | 
_ The same strata in west part of Bosque County at 250 feet. ) 
From 50 to 75 feet below this, stone and quicksand, and a second layer of artesian — 
-.. water. 
‘The third layer of artesian water is from 50 to 75 feet below the second layer. Up 
By _ to date three distinct sources of artesian water have been found. All the wells in: ie 
the valley of the Bosque have a depth of 250 to 300 feet, and the average flow is about at 
_ __- 30 gallons per minute, though most of them flow from 15 to 20 gallons. <A limited a 
few have only a flow of 5 to 10 gallons, but a number of others flow over 100 gallons \ 
‘per minute. ; | Pe 
__._It is generally accepted that the first strata will furnish from a 4-inch hole 15 to 20 
| gallons per minute, from the second stratum 30 to 50 gallons, and from the third 75 to | 
' 100 and more per minute. | iN) 
| Bosque County, Morgan (altitude, 734 feet).—J. S. Stroud, well borer, reports strati- = 
_ fication of the average Bosque County artesian well as follows: Top soil, 10 to 20 feet; 

blue limestone, 20 to 60: feet; drills easily and carries fossils. . 
_. Sand, with water at 80 to 100 feet; hard blue sandstone, 6 to 8 inches, very hard to . 
P oe 
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fi with eee of 1 to G ast of ins He ee &3 A, +3 
Dark green clay 1 foot thick in two layers 6 foot” Se and J absoldteleey v 
Artesian water in yellow sand. Though the wall stands it is neither pee 
_ sandstone. The artesian layer is usually found at 540 to 560 feet. aes 
ey pe County.—J. 8. Stroud, well borer, Morgan, Tex.; artesian. layer a 
300 feet. i 
Erath County.—J. 8. Stroud. . Artesian layer at 450 feet. . Phat 
_ Hood County.—J. S. Stroud. Artesian layer at 300 feet in two wells. > 
ae ey Clay County, Henrietta (altitude, 915 feet).—Average common well, Jas. fF. “ Can 
Soil sandy loam, sandstone from 6 to 25 feet. 
Tarrant County, Fort Worth (altitude, 629 oe —John A. Wims’s Welly, 6 
‘southeast, 6-inch bore. 















Selo we Clay ¢2.25% 
Blue soapstone... 































_ White lime rock..---.- onin goo eo aisilew eee tele ciems Sip Gaaatain's a ase ase 
Blue BGA SLONO iE 2.3 .'o- as oe deine PR EY ey he ae ORE 
Mtn MT OCW ws so. y - dences the sewn hacia sce eter * eace nde yo on so one See ee 
_ Brown soapstone..-.-- Sass 4 Caen Semin k kine ciag Eats aan oar ee ae se Rta 
*Mery. bard shell rock)... 3204-02 74.2. 2. Bsaialah dieses wane cme ‘yaa e.nc «$e ah 
Brown soapstone, with: hard-stréaks 22.2.0. 6 0c esses lene eee oie t eo hee ee 
_ White BAER UOTIO Su Zin uit’ Biotchadd s ese neh aise ure ate pubdtevai plo kA -o axis wae sine 
Blue soapstone...-.....-.----- ss band Lb ein eRe Re Set aS eS }. 243 
WW bite Jamestone 2-75. \-=-- «-s-4> + o> ~= wi dity4 oh ode o2 3) plein er cone sia ea ‘Sproat 
PROS EGONG ion pili od Vea wad o atae wa bale aah hae Din ere Bie « «a Jeisiels ee 
Thite limestone .....-..-.----- REET UR TE xe Lacbeee peed ne saat fret. 
ino soapstone...-.- 


_ White limestone 
Bea EROS LONG 3a firsts 2's f cca she oA Le eee ae 
UBER Ge aN 08'S). a Bean's bu lah Sl alm) cack ole Drea mame 0d Reis Salal et melale 
Brown sand rock 
a _ White sand rock 


~ Depth of well, 484 feet. Cost, $484. No casing. Water rises to 50 feet from a 
Neos, and will stand pumping 50 ‘vallons per minute.—G. B. Morgan.  ~ P 
; ae bt Tarrant County, Keller.—Six-inch bore. ak aa 
Bee velow clay. ve lo. hse eon BSR ES gets patos 
_ Yellow limestone....--.-.- Ra Lae SO Ra Ray eae en oe te. a ee 











_ Brown soapstone....-...---- Bel vine ose eadlee 4 ee wine Bie CO Sn stew ae += seme aaeene 
i Fis seis IRMIOBRLONO'. 2 2 elo) we ected eal Bete EIS OL ern agen. © pea eds ow’ 0.0 i indie Bien 
Pemeinersoapstone... 20. fe ste. ac bee bo eineis ewe Saeind'e coe. ace 

PRIDE LINO GONG (8 ic Nw oe a a aie’d ae On See in Suen Rect ann Li ae 

_ Blue PUMDSHOUG® oncwee sos puite a ome Sean et gant teenie ne ae wdc tee 

- Shell rock ..--- As sy ain sa ines Date acne Sale Rd ee ee >. 
Soi yRancatone (CAVING InN) (- om oo onan mole en a ob epee see Jip Yon Us eee 
White CYS Pe tities apa a selits ae ke aeuhy Sorter ee gerne as Sone aes pene ; 
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Depth, 457 feet; cost, $457; 32 feet 44-inch casing at bottom. Water comes wi 
50 feet of top. Will stand pumping 50 gallons per minute.—G. B. Morgan. 
Tarrant County, Fort Worth.—Well belonging to R. H. King. Six-inch hole. ks bs is 


Lat 








_ Clay and sand cola Phe sn Sides Jester bintitty } 5d, Ol 
~ Yellow limestone... ......---. Speen eS sgn cd pelea ode tment eh ae ecu e ee 
Blue “cu ee ekg ghiieat a aaa er fet gh ie a eid woe eee eee eee cee ne eee e - 4 
White limestone -.....-... 
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Depth of well, 263 feet. Cost, $263. Forty-five feet 44-inch casing at botto 
well. Water very soft. Used by six families and irrigates a garden, Wise w 
_ 30 feet of surface.—G. B. Morgan. . 

' Erath County, Thurber.—Texas and Pacific Coal Compass s artesian well. re 












. “Soapstone ahdshaloy(5. 0; tas. ie 
Coal (30 inches) ..--- - 
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3 ef ARTESIAN WELLS. 271 
" “ wae - . : Feet. 
* - Sandstone bee Sele game bebe. ssn 500 caw he weer eee esc ee ere ee cece ee eeee eee weet sew ees 18 
M N Blue slate eer errpreecwosan vest ene ecsaewtostans ecrcrewnmea reese eertocenenwecs crc eonm ew eweer ec eee eae pt one wee 91 
ES aR AIRS LE gg ar eg I PT 2 87 
Begone shales... 24... ...222.00 222. otters cece eee eee atgdelee'a sais wlnyie uu 38 
EC TES 1: RS es ne a al ee ae miley % 118 
MS GIG tn. 2) 2s. el Poe vig ia> wine debe ew tot oe Sr ql Sp deat Geta 55 
Fe ER AS a leo POM SL ET 28 3 ee 
gia Slate and sand erence ewes cee ewe wow ow Seca ©2226 Cee eet cnneesseees Se eaenew ene mec wtresne 37 
' _ At 480 reet one-quarter inch of coal. At 545 feet small strata of coal. 
im Haskell County, Haskell post ofice.—Common wells. 
fy Black alluvial.............. Das hea wiealel de wie ihe Be, win Sa way alae Ohara k aie gegle 2 to 4 feet. 
Beneralky Clay and lime formation /-.......20..-.. 222. -00 00. 6 inches to 6 feet. 
ie. Red clay BME tert SY LL. a B inie 6. Hevelin gle ote Se aicle eigen te St eee te, unneena! 10 to 29 feet. 
mueonand and gravel ...--. 2.12022. el WON wine the ate 6 inches to 1 foot. 
I Soak Sty ee os, Sh LL Se 6 inches to 2 feet. 
IE ecco PS Se Pe a ee a ay 3 feet to 10 feet. 
j * : : e ~ . . 
| Young County, Farmer post office (altitude, 2,250 feet).—Pettitt well; depth 132 feet. 
ie NASER: ee ea aR NEBR IE ah for a U0, 6 feet. 
R96 eis So. 8s al ies Nueces abe a a vats ee 13 feet. 
E MTOR CIOAITE) 3005. 2 owe StU ae ge eas ge 25 feet. 
, TS SE ROE aks SMC ee emma li SDE UM AE Ag SAN - _6 feet. 
2 Clay oe SARS min 5 = Y wie ip 06a Re! o's on ee ell nen ele ta da clue Ueda cbed eke 10 feet. 
Q TAY ‘ : 
.. Balance clay, slate, and sandstone. Water too salt; no flow. Another well, 240 | 
__ feet, also salt water. 
a ) Chemical analyses of Texas wells. 
a McLennan County, Waco.—Bell waterworks, artesian wells. 
F es 
\ F 
‘a coke Parts per 
} mt 4 gallon. 100,000. 
a IIE RSL a Mio 5% duns 9b. fos seve de geen si. SEL, eu, 5. 3418 9.16 
‘ ESE See rere. 5 cb wae oaceenanedankovicceuae yeas Shbeteoe pele 23. 9103 41.00 
Re te Ne endo, moe wsodeiueecquddcereuatiie ae oe 25. 2632 43,32 
MUM 20 is) Cow. ee a denn ne eee ne een ee anne dnmnnnen seumsgsendoaysvods 1. pte “e 
EOE Do 3 sos oD eon none geresdane pen epecatnannatededenaseisbue Lie: - 1457 25 
Pas Silica... BBR a Ss ae, Iva e deuidec dae Veen eee ener cee eee ene e eee neeenee . 7464 1,28 
¥ 206 5 4 sim iy Sin vo Sai EK gan wine eon nonw aco leboueusd he eee bese ae 21.03 
Total United States gallons --..-.....--.-..-.--.- fetes teem eee n eee e new enane 56. 8653 118. 54 
ate TY GVANOTALION: 6. ses cas ogc bacedeeneams voansne cueeue tees 59. 9216 102.75, 
J Carbonic acid gas, 24.71 cubic inches. 
i McLennan Courty, Waco.—Artesian well Bexar County, San Antonio.—General Russ’ 
_ water. In grains per Umited States gallons. artesian well, 3 miles from town. Analysis by 
= . Professor Langenbeck, Cincinnati, Ohio: 
EE gradi han = poe ech ele ss maen ie 1. 0356 Giaing. 
aE PTACOH| | Siliody, vos es ode wan uhede toc bak Mahe 1. 34 
Beearon sesquioxide.....-......-..-1.....: - 1403 || Alumina and iron..c.s-.406)s) eek ute 1.14 
pau CHIOVIdG-**"-"~. 2. v.21. oe 6. 0267-1) “Carbs of:dimev.tivacud sence Mencia Fahy 12. 64 
_ Sodium and potassium sulph ..-.......- 23. 9483 | Carb. of magnesia.....--.scscceccssee 5.35" 
Sod. carb. and bicarb -..........-...-.. 20: 6587: |: Carb. of soda. ..4%.csesahec helen eae 1. 56 
OY a Rae a seeetes r>|' Sulphs of soda so2. feed. 0a. Waste a cee 2. 40 
» Calcium carbonate. .....2....4-..-....- 1.1579 |. Nitrate of soda..........sscccc. 1.41. 
IN Se ee - 8452 | Chloride of sodium............ at ageers 4, 08 
Free carbonic acid... 2560 .6-0 Ss 16. 08 


ids by calculation....... 53. 8201 
tee poy West End, Town Company, two artesian wells. 
Depth, 260 feet; flow, 150 gallons per minute; 


Surface well water: wells cased 30 feetto rock. 


ee . 7790 Analysis prepared by Carl Langenbeck, Miami 
IM ee oe se oy sa encs cebnce csuctue Trace. | Medical College: 

Mme pesquiNxide. 5). .2.-..2 5.0.2.0. eee. Trace. Parts in 100,000 
RMIMOD Fa Sig Woo sees deen wah bew ed 3. 2016 parts of water. 
Sod. and potass. sulphates ..........-.. sheet) Siliga so rece Spl AP Pad ais 28 oN, 1. 24 

Pemeerie and Dicarh -..... 2.02.4. ese s sno. Alumina and iron ye see eo 1.14 

rr 1.5444 | Carbonate.ot lime}... 02. s.0..0-0-0.. 12. 64 
TTT 9 a ‘17.1072 | Carbonate of magnesia................. 5. 85 
oe MAeBGSINM card.......2..5..00. eee eee -6710 | Carbonate of soda.........6....-...2.0- 1. 56 
oy ‘ tre Ht SDR Ate OF Sods bs iced os du: eg 2.40 

Total solids by calculation ...... . 23.7518 | Chloride of sodium.............0....... 4. 08 


Total solids by determination.... 24.0820 | Free carbonic acid........... wiaiGiais a tiers 16. 08 


“ 





i 


La Salle County, Cotulla.—Depth of well, 1,008 
feet; jets above ground 6 feet. An analysis made 
by Professor G. Bade, Milwaukee, Wis., is as fol- 
lows: 





Grains. 
_ Chloride of sodium......-.--.--. ses aera (MR yg 
Salph, of potassa, 2.2.2... 006 cssesaeee- 24, 8391 
SI OnALO Of HOUR. edits. wane pasmnnee > 55. 4048 
Bicarponate of Boda .. 2.52 wpa ee cece ce 52, 6437 
Bicarbonate of lime ...............--.-- 5. 7037 
Bicarbonate of magnesia .....-...--.-- 3. 4047 
Bicarbonate of protoxide of iron ......- 0. 0072 
DAM EENG eee Cawalde Cock a ecine eelsbntiskee'e 0. 1053 
REPUTE ee te uals Ncw uihis as Fie hole 4,s'u seinasie =e 0. 9068 
rnin £0, CAllOR yo. 0k tiede ooh ae 213. 6000 


El Paso County, city of El Paso.—Southern Pa- 
cific Railroad well (altitude, 3,717 feet). 


i Grains. 
RU IORT RAE i ae nae ood vsikke ta tneneed 97. 01 
Pale SUL Pease ls meses bens dc nee eines 12,23 
Calcium carbonate ......--....-... eae 20. 96 
MERNOR, CAND. lls. sp <5 cant 504s sabe on 79 
Magnes. BUD cen shouw ane Saute es 20. 10 
oF 6 D8 ORE SAS Sieh ae SU AS nee 2. 95 

P*Oxidesiand Organic... 0. -..0c0s-eccecss .12 
UAL: omer tees calh.c culate Hanoe's Kobees 84. 06 


Grains per gallon, 57.05. 
El Paso County, city of El Paso.—Same well, 


but bottom water. 


: Grains. 

PSOUNO DIOL. Ae csa bt aie cn ce ke ouides Meet, ow 24,47 
PMMLOOUL DIN he tee Bis ann ood wick Sa weakens eae 6. 34 
PEM MOTAMU AULD pesiLieicgs 20% Se cto. aelel's nn 14. 69 
MEMENOS! CAPD 8 oon oo bd boo ese onde 3. 46 
AIS PMO oie! ates os wos we Reasise oe 9.16 
TPO RS OE ia 2.17 
Total grains per gallon........-... 60.28 


El Paso County, city of El Paso.—Atchisen, 
Topeka and Santa Fé Railway well. 





Grains. 

IPL MOULON Chivers Laie ojo pc. cis. = Sabine osinws 18. 00 
EMRE EON Sete ch dc Sisk vines aCe wine h ane 8.12 
OS TEE 1 A eR SS 1. 55 
PAI OAT D'S ic uowinisicinte amie’ “niin Ga od 7. 38 
UMERUS CALD) wales =.cis paeoWeebeclccnse as 1.40 
OTL iia) bn wo ea on ee'a aisy oat 2. 22 
CE IN Ee SCS aN 1.37 
Total grains per gallon.........-. 32.04 


El Paso County, Haskell.—Southern Pacific 
Railroad (altitude, 4,013 feet). 


Grains. 

Carbonates of magnesia and soda .....- 3. 50 
IGOR ITS 4) Se Nice e Wee be die hose tans 10.15 
DT ALT IN ee ttle ei cinic'e s ovSls als act min «eye 1.70 


El Paso County, Finley.—Southern Pacific Rail- 
road (altitude, 3,945 feet). 


Grains. 

Carb., chlor., sulhp. of mag. and soda . 56. 35 

Carb. and sulph. OL lime): s4ee 75s see 5. 68 

Alumina, silicates, and organic.-.......- 1.70 

Total grains to gallon.............. 63.15 
Depth of 972 feet. 


Hl Paso County, Fort Hancock.—Southern Pa- 
cific Railroad (altitude, 3,519 feet). 


Grains. 
Carb., chlor., and sul. of mag. and soda.. 5.35 
Carhbvand sui. of lime)! cis... Sb aee 10. 20 
Alam, silica, and organic...... ..s.--- 1.20 

Warner’s well: 

Carb., chlor., sul. of mag. and soda....... 2.30 
Carb. and sulph. of lime................ 14. 50 
Alum, silicates, and organic............ 4.85 
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Chemical analyses of Texas wells Continued. 






















El Paso Coane; San Elizario. 2 Rgut nee Pacitio 
Railroad (altitude, 3,630 feet). 


\ rains. 
Chlorates and chlorides and alias of | 
magnesia and sodium .....--.- Santas 4 55. 
LAM) ids aka spot de tebe hee keene 62. 38 
Alum, silica, and organic...--.....--..- 10.15 - 


Dug well, 24feet 6 inches ; 6 feet 2 inches water; 
slightly tur ‘bid, foams, and is liable to incrustation. ay 


El Paso Oounty, El Paso City. —Round House Rohe | 


well: . a ti 
Grains. 
Carb., chJor., and sul. of mag.and soda... © 17.15. — 
Salts of lime 220s s4.o atone Le oe eee 6.30 2) 9 
Alum, silica, and organic..............- 2 hs Fi: 


Stout's brickyard: 4 | 1 


Carb., chlor., and sulp. of soda and mag. 
Salta of limy...2.ihsoccrdov codec 
Alum, silicates, and organic............ 


Another well : \ 


Carb., chlor., and sul. of mag. and soda . 
Salts of lime \c3..i0 5 ns anhihe ges ae 


17.23 
15.60 


Forty feet deep; liable to incrustation. — 


El Paso County, El Paso City—Atchison, To. 
peka and Santa Fé Railway. 


Graiiias 
28. 60 
41. 55° | ya 
1. ea a 


Carb., chlor., and sul. of mag. and soda . 
Salts of lime. ..c2.. 2. biti. nae pee 
Alum, silicates, and organic.... 


Total, 71.20 grains to gallon. 


ee 


Pecos Oounty, Langtry Springs. —Southern Pa. ‘s oe 
cific Railroad well (altitude, 1,321 feet). ¢ 


Grains? 
Lime, magnesia, soda......-......-.---- 
TIME sede hee socked s sees os ane 25. 10 
Silica and organic matter...) :ivsceipess 
Total grains per gallon ........-.- 


Pecos County, Dryden.—Southern Pacific Rail-— . q 
road well (altitude, 2,109 feet). 





Grains. 
Carbonates, chlorides, and sulphates of \ 
magnesium and sodium .............. IS 
Carbonates and sulph. of lime ....-.... 13.70 
Alumina, silica, and organic ......--...-. 40 
Total grains to gallon........-.. 1 


Southern Pacific Railroad well, later test. 





Carb., chlor., sulph. of mag., and soda -- 4.70 

Carb. and sulph: of lime:®.2 fescue ceaeee 21. 10°)! 

Alumina, silicates, and organic......... — 1.05 
Total grains to gallon .......-.... 


Pecos County, Lozier (altitude, 1,535 feet). 


Carb., chlor., sulphides of magnesia and 
SOCIUM 2. Senso ellis sb dee ee 


Carb. and sulph. of lime............---. 18.35 
Alumnia, silicates, and organic......... 
Total i... uri seyut signe bes 22,20. 


Water clear and transparent. Bored well, 10 
inches in diameter, 256 feet deep, 92 feet of water 
900 gallons per hour. Pumps dry in three hours. — 


Railroad wel) (altitude, 2,780 feet). 


Pecos County, Sanderson.—Southern Pacific ah 
Carbonates, chlorides, sulphates of mag- 


f Grains. 
nesia and, s0daii)s Ao eee 4 ‘ 
Carbonates and sulph. of lime.......... 
Alumina, silica, and organic............ 
Total graing\. 4... tcskb.vscee rere 18, 60), 
‘ % 






sa Buchel County, Haymond.—Southern Pacific 
Railroad well (altitude, 3,883 feet.) 


Rar 





a Grains. 
_ Carb,, chlor., sulph. of sod. and magnes. 15. 65 
' + Carb. and sulph. of lime.......... 022... 26. 10 
EIR RES i leer 1.40 
' _» Total grains to gallon ...... Faves 43.15 
_- Old well incrustates boilers, on account of lime. 





Southern Pacific Railroad (altitude, 3,883 feet). 
New well. 














A Grains. 

__ Carbonates, chlorides, sulph. of sodaand 
ee 27,50 

ee) Carb. and sulph. of lime................ 12.15 

Sa 1. 85 

ta y bein 4 —_— 

a Total grains per gallon .......... 41. 50 
Slightly opalescent and will foam. 

-, Another well: 

ae Grains. 
_ Carb.; chlor., and sulp. of sod. and mag. 14, 35 

‘ Carb. and sulph. of lime................ 36. 20 
_ Alumina, silica, andorzanic............ 18. 60 

‘Nee 

¥ UR GPOIO ie oe ce ses ans cena en - 64.15 

__ Slightly opalescent. 

 _ Buchel County, Marathon.—Southern Pacific 
_ Railroad (altitude, 4,043 feet). 

og Grains. 

_ Carb., chlor., sul. of mag. and sod......- 2. 90 
_ Carb.and sulph. oflime ................ 21.15 

_ ~ Alumina, silica and organic............. 1. 60 
Total grains in gallon .............. 25. 65 


: Dug well 7 teet 2 inches by 7 feet 2 inches; 101 
feet deep, 13 feet water, curbed 82 feet. 

Jef. Davis County, Valentine.—Southern Pacific 
_ Railroad (altitude, 4,424 feet). 


Grains. 
 Carb., chlo., sulph. of sod. and magnes. . 1.75 
"Carb. and sulph. oflime................- 4. 50 
_ Silica, alum, and animal matter ........ 1. 90 


340 feet deep, 260 feet water. 
Hot water: 


_ Carb., chor., and sulph. of sod. and 

"i MD ree Aas eS le. occa wm oberelard = 3. 50 
fF Carb, and sulph. of lime .-.......... 9. 20 
ih Alum, silicates, and animal matter. . 3.45 
_.  Turbid, foams on concentration. 
|. Second well. 

_ Carb., chor., sulph. of sod. and mag ..... 1,85 
| Carb. and sulph. of lime ...-.- bly ey 2 7.15 
Alum, silica, and animal matter......... 1. 35 


_ Water opalescent, holding 10.35 grains in solu- 
- tion. Well 482 feet deep, 210 feet water, cased to 
bottom. 


~Presidio County, Marfa.—Southern Pacific Rail- 
 vToad (altitude, 4,692 feet). 


Grains. 

_ Carb., chlor.,and sulph. of sod. and mag. . 2.10 
wuaro.ang sul. oflime................... 13. 65 
Alum, silica, and animal matter .......- 1. 60 


_. Twelve hundred feet deep, 8 inches diam., 1,000 
feet of water. 


Lampasas Oounty, Lampasas.—Hancock Sul- 
t phur Springs. Analysis by E. Waller, Ph. D., 
_ of New York. (Per United States gallon, 231 


' eubic inches.) , 

: Grains. 
Chloride of sodium........-..0...-2-.-2. 49. 836 
Mromide of sodium. ..................-. Trace. 
Bicarbonate of lithia ................... 0. 186 
icarbonate of lime’. ............--cccne 24, 282 
Bicarbonate of iron ......-.......-..... 0. 052 
Chloride of magnesium ................ 18, 265 
Chloride ot calcium .................... 9. 040 
Sulphate of potassa.............-...... 2. 024 
maeAte Of [iMG 2.2.2... es. eee cee ene 2, 462 

TSU REE eae 0. 059 

ee Ny ko ee 0.496 

RO PRADIO MAtbEN oo... ee ewe e seen nee Trace. 
*) "Total 


106. 701 
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Chemical analyses of Teceas wells—Continued. 


| health resort. 














Robertson Oownty, 


Well No.1: 


Grains. _ 
Chlorine in chlorides............2..2--- 23, 341 — 
Marnhesia rs eens ore Ue ee 13.110 
UB b 5 pa ee gO a AA PRS Ta ey DG ls 4 29. 211° 
FUplOmIde Of 1EON) Sood ce bee smut cele eae 1. 91%" 
Sesquioxide of fron -. 0.00000 ce sek cs 0.989. 
Sesquioxide of alnmina................. 1. 220 
Oxide of manganese ...........5-.--2.0- 0. 542 
Sul. acid in sulphates ............220... 59. 671 
POCA ut oe tit eZ Na eA eda 3. 282 
Organic and volatile .........2......... 9. 623 

Well No. 2.—Analysis by Dr. W. M. Mew, 

chemist U. S. Navy Department, Washington: 

Grains, 
Chlorine in chlorides ...... Be bet whale Ae 33. 132 
More aide ke SOE OU SY Nh Bh ake 11. 376), 
Latimer Rede eek et Ua yee eae eRe Tag 25. 892 7. 
Iron as sesquioxide ...... shes Meanie was 11.080 | 
Alumina as sesquioxide .............-.. 1. 565 © 
Oxide of manganese .........005.00.2 22. 0.436 
Sul acid in sulphates......../2......... 67. 227 
Beda cote hee aA pat rey alae 14. 579 
PiliCa sees eS ge 2,823 


Well No. 3.—Analysis by Prof. C. F. Chandler, 
New York: 


Grains. 
Chlorine in ehlorides............ eens 35. 457 
Magnesia ...... oh ib ousiee eid Maine SOpeRe ae 17. 495 
RAMA ies tec ate, be ae eee Datag sts 27.100 
Oxide of iron, alumina and manganese. 15. 052 
Sul. acid in sulphates .......02.22. 002.04 79. 254 
Organic and volatile matter ............ 12. 247 


Well No. 4.—Analysis by Prof. W. M. Mew, 
chemist, U. S. Navy Department, Washington: 


Grains. 
Chlorine in chlorides s3220. eS Ae 36. 357 
Ma gieaigi ss 2.2 ce ot pounce beets Bo eee 22. 750 
Lime...... eo a ic he AO ee 28. 108 
Iron as sesquioxide ......22.2 0c cece ee 13. 063 
Alumina as sesquioxide................ 13. 456 
Oxide of manganese.................... 0. 571 
Sul. acid in sulphates -......2...2....... 86. 408 
real Es an ape PMY pe Se BNA NUCH A DLT R 18. 100 
ST aaah Bas, Say ered AOA Soe TL 92 4. 083 


Webb County, Laredo—F lowing well 75 feet deep, 
analysis by George Kolteyer. One gallon filtered © 
water contains 103 grains of solid mineral salis, 
but entirely free from organic matter. ‘The min- 
eral salts consist of soda, potash, and sulphuric 
acid, of which there is a large percentage of sul- 
phate of soda and a small quantity of potash. 











Bexar Oounty, San Antonio.—G. A. Kamp- 
mann’s artesian flowing well. Analysis by James 
Kennedy, Ph. G. 

Grains. 

Sodinin ehlorida- V5) seek he ah eee 26. 528 
Magnesium sulphate .........2......2.. 25. 344 
Sodigm, sulphate; sb ue er is 8. 410 
Calcium bicarbonate...... ............. 4, 845 
Magnesium bicarbonate................ Traces. 
Sodium thiosulphate ................... 2. 205 
sodituny biboratesy. yay egy uw ee Traces. 
Lithium chloride.......... pel ieen a etoslas Traces. 
Potassium chloride.........-..2.00.-.6. 0. 165 
Earthy phosphates........2......... 2... | Traces. 
Ferrous sulphate . 22.00 idee ecu ces Traces. 
BUG a eile ie torus tay ome aL Ooo Rete 2. 640 
Wiss rishes Waltapme eR tT ER RU) EMR SOK Ss 0. 510 
Ammonium nitrate . 2.26. cecne peeece ce Traces. 
POtah arene awe ee ek ord ae 70. 647 

Cu. in. 

Sulphuretted hydrogen ...........ss--<- 3. 66 


> 





Wootan wells.—A famous sy 
Analysis (United States gallon) — 
by Prof. C. F. Chandler, New York. 


te 
+ 

< 
7-4 

rd 

> 

<2 
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. ' Location. 





er a : El Paso, El Paso County .... 


eh ee _ Fabens, El Paso County..... 
‘Came Fort Hancock, El Paso 
ee County. 
re Finlay, El Paso County...... 
atk Sierra Blanca, El Paso 
ake County. 
“ont ss : - Torbert, El Paso County .... 


aaa 


‘ Haskell, El Paso County .... 
Valentine, Jeff Davis County. 
Marfa, Presidio County...... 


_ Alpine, Brewster County ... 
_ Marathon, Buchel County ... 


Haymond, Buchel County... 


' Maxon Springs, Buchel 


- County. 


Longfellow, Pecos County... 


che ; Sanderson, Pecos County.... 


. Dryden, Pecos County....... 
4 fd ‘ 
reat _ Lozier, Pecos County ........ 
‘ 4 
ee _ Cline, Kinney County ..... ae 


ee prEney FO SURE 


Railroad safer shaolin 
[West of the ninety-seventh meridian in Texas. ] 
GALVESTON, HARRISBURGH, AND SAN ANTONIO RAILROAD COMPANY. — 
Altitude. 


Feet. 


3, 713 


3, 614 
3, 519 
3, 945 
4, 512 


4, 343 
4, 013 
4, 424 
4, 692 


4, 485 
4, 093 


‘Taber, Buchel County.......|...--.--. 


2, 109 


1, 535 


1, 007 


WSF, 


























Remarks. 





Two circular sont each 20 feet in diameter and each 28 Feats: = A al 
deep, curbed with 3-inch cypress plank; water stands in oe 
wells at same level as water in Rio Grande, and any amoun 
of pumping fails to lower it; a surface pump; capacity, _ ie, 
7,600 gallons per hour. 2 

Same as at El Paso in every particular, except that wells. are. i y 
32 feet deep. ut 

The same as at E] Paso, except that wells are 42 feet deep. — 


1,080 feet deep; diameter 8 inches at mouth and at bottom ;. 
very bad water at 396 feet; abandoned. 

943 feet deep; 5§ inches diameter at mouth and bottoms eo 
unlimited supply of poor water; deep well, walking: -beam 
pump; capacity, 1,800 gallons per hour. x). 

1,100 feet deep; diameter at mouth 8 inches, at bottom 5h , “a 
inches; small stream of fair water at 696 feet from top; 
well abandoned. 

2,029 feet deep; diameter at mouth 12 inches, at bottom a 
inches; use air-compressor pump of 1,500 gallons per. hour 
capacity, which exhausts the well in three hours. 

1,245 feet deep; diameter at mouth 5% inches, at bottom ry 
"inches ; unlimited supply of excellent water ; deep well, 
walking- beam pump; capacity, 1,200 gallons per hour. ea: 

197 feet deep ; dug 10 by 10 feet square ; unlimited supply M 
of fair water ; double-acting surface pump; capacity, 5, 000 ey 
gallons per hour, 

Supply comes from springs; water fair; 6 hours pumping, — 
with 6,000 gallons per hour; pump exhausts the springs. 

102 feet deep; dug well 10 by 10 feet square; unlimited 
supply of good water; single-acting deep well pump; ca 
pacity, 3,000 gallons per hour. 

15 feet deep; dug well 10 feet in diameter; unlimited supply — 
of very poor water; abandoned. 

46 feet deep; dug 16 feet square; unlimited supply of good 
water; surface pump, 6,000 gallons per hour capacity. 

1,004 feet deep; diameter at mouth 93 inches, at bottom 43 ; 
inches; furnished all the water necessary ; well now aban- 
doned on account of better water and easier to get at Taber. bee 

683 feet deep; diameter at mouth and bottom 8 inches; un- = 
limited supply of fair water; air-compresser. pump; ca- 
pacity, 1,250 gallons per hour. 

987 feet deep; diameter at mouth and bottom 7§ inches; air- 
compresser pump; capacity, 1,700 gallons per hour; iarge 
supply of good water. 

1,797 feet deep; diameter at mouth 7§ inches, at bottom 4c “ng 
inches; unlimited supply of good water; air-compressor ‘a 
pump; capacity, 1,000 gallons per hour. pr 

770 feet deep; diameter at mouth and bottom 7§ inches; linn 
ited supply of good water; air-compresser pump; ¢a acity, 
1,000 gallons per hour, which exhausts well in two ours ;— 
it then takes two hours to fill up. t 

40 yk deep, 12 by 12 feet square; unlimited supply of good ack 
water. 





, ‘ 
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Railroad water supply—Continued.. 


‘$4 


TEXAS PACIFIC RAILWAY WELLS. 


5 . 4s} 4? 5% ; 
a j 
“4 a ee a te ae 













sight pacity, 100,000 gallons. 

_ Aledo, Parker County....... 870 | Dug well; 40,000 gallons daily. 
__ Weatherford, Parker County. 870 | Dug well; 18,000 gallons daily. 
Rock Creek, Parker County |.......... Well; supply limited. 

___ Strawn, Palo Pinto County .. 900 | Dug well; 50,000 gallons daily. 
_ GCohrey Fork, Callahan County 1,524 | Well; 6,500 gallons daily. 
Delmar, Callahan County... 1,600 | Artificial pond. 


a“ 
~y 








_ Van Horn, El Paso County .. 4,610 | Four bored wells, 600 feet; unlimited supply. 
Baird, Callahan County ..... 1,524 | Artificial pond. 
_ Clyde, Callahan County...... 2,025 | Two dug wells; 10,000 gallons per diem. 
_ Merkel, Taylor County...... 1,875 | Well, dug and bored; 40,000 gallons per diem. 
_ Loraine, Mitchell County... 2,297 | Well and pond; 60,000 gallons per diem. 
Colorado, Mitchell County... 2,075 | Deep well; 24,000 gallons per diem. 
_ West Brook, MitchellCounty| 2'100 | Art:ficial pond. 
_ Tatan, Mitcheil County ...... 2, 200 Do. 
_ Big Spring, Howard County. 2,400 | The Big Spring ; 100,000 gallons per diem. 
_ *Marienfeld, Martin County .. 2,700 | Dug well; 24,000 gallons per diem. 
- Midland, Midland County ... 2,780 | Dug well; 60,000 gallons ver diem. 
_ Odessa, Ector County ....... 2,900 | Dug well; 50,000 gallons per diem. 
_ Monahans, Winkler County - 2,620 | Three dug wells ; 200,000 gallons per diem. 
aN Pecos City, Reeves County.. 2,590 | Artesian well; 60,000 gallons per diem. 
_ . Toyah, Reeves County ..-... 2,975 | Artesian well; not used. 
“Saw Martine S ring, Jeff | 8,000 gallons per diem. 
: pring 
Davis County. | 
* Mele GULF COLORADO AND SANTA FR RAILWAY. 
% Weatherford, Parker CET a ape gee Dug well, 25 feet diameter, 68 feet deep; carries 30 feet of 
er get) je water. Daily capacity, 50,000 gallons. Strata red loam 14 
ee! feet, 24 feet limestone, leaky; below this layers of blue 
wie clay, sand and water in gravel. At water line, traces of 
= iron. 
See a ea a Cee ROR Mam Tia mrmor its Spy. eae 
Sa 
B= FORT WORTH AND DENVER RAILWAY. 
- Wewlin Station, Hall County.|.......... 6-inch bore, 550 feet deep ; four different layers of salt water; 
ay well abandoned. 
_ Armstrong, Armstrong |.......... 5g-inch bore, 292 feet deep; good water in sand and gravel ; 
County. yields 30 gallons per minute. 
Hartley Station, Hartle ait Sapa y Pe 5§-inch bore, 375 feet deet; good water and abundant. 
_  _ County, 
Zz Sectine Dalam OOORtY..\---|-ds. 08. ec: 270 feet deep; good water that rises to within 25 feet of the 
% : surface; pumps 70,000 gallons per diem, and supplies 
4 “A ; division round house. 


SS aay al; eeetaee 


B WATER SUPPLY OF TEXAS CITIES AND TOWNS, 
a i 
daily. Cost of plant, $29,000. Can deliver water at 35 cents per 1,000 gallons. Use 
compound duplex steam pumps. ane ; 
- _ Denison, Grayson County.—Supply obtained from springs and tunnels. One tun-. 
_ melis about 3,000 feet long with twelve wells on its line: Tunnels and four small 
_ reeks afford a fair supply. Storage reservoir costing $8,000, holds 80,000,000 gallons. 
It costs 9 cents per 1,000 gallons to furnish water. 
_ inthe city 75 pounds. Cost of the works $200,000. 
 _ Gonzales, Gonzales County.—Supply from Guadalupe River. Cost $18,000. Capac- 
_ ity 300,000, gallons in 24 hours. Forty horse power Worthington steam pump. Use 
_ stand-pipe; 60,000 gallons capacity. 

 _ Seguin, Guadalupe County.—Supply from Guadalupe River. Cost of plant $27,000. 
; Daily capacity 500,000 gallons. Price per 1,000 gallons 25 to 50 cents, according to 
quantity used. Gordon & Maxwell duplex power pump and Gordon & Maxwell 
_ duplex steam pump. The power for pumping is obtained from a natural dam in 


_ Guadalupe River, steam only used during high water. 


cy, ‘ 


Pressure at pumps 120 pounds; 





_< “ARTESIAN WELLS. | Saas y tis oy 


: Fort Worth, Tazrant County. 629 | Two artesian pumping wells and storage reservoir; daily ca _ ek 


San Angelo, Tom Green County.—Supply from North Concho River, 500,000 gallons | 


%, ‘We ire ie ee | 
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276 Ai ARTESIAN WELLS, 


Wl 


‘ ' “ ; A j ; i ran ‘ a “s . Abe k, 
Paris, Lamar County.—Supply obtained from dug wells tunneled. Cost, $100,000. 





Use two Worthington pumps, each 1,000,000 gallons capacity in twenty-four hours. Aa! 


Ten miles distributing mains and eighty-six fire dydrants. oe ae 
Palestine, Anderson County.—Supply from two artificial lakes supplied by springs. 


viv 
= | 
‘ 


Cost of plant $150,000. Daily capacity 500,000 gallons. Price of water 25 cents peta 


1,000 gallons with discount to large consumers. Use Worthington pamps, two of 


them. Lake dam built of pipe clay sunk in sand 30 feet, about 500 feet long, and 20 xy 
feet above the surface. Cost $20,000. The other dam isa fill about 400 feet long and’ 


25 feet high, and cost $7,000.. They retain about 20 acres of water 6 to 25 feet deep. 


About 300 springs feed these lakes. Standpipe 150 feet high, 100 feet above the _ 


pumps, and 50 feet above the city. 

“Brownwood, Brown County.—Water supply from Pecan Bayon. Cost of plant, 
$46,000. Capacity, 24 hours pumping, 2,400,000 gallons. Standpipe, 20 by 100 feet, 
5 miles mains, and thirty-seven double hydrants. Ys 

Brenham Washington County.—Supply from surface wells 25 feet deep. Capacity, 
300,000 gallons daily. Can furnish water at 10 to 15 cents per 1,000 gallons. Use 
Deane compound duplex pumps. Two wells 25 feet diameter, 25 feet deep. Depth of 
water 12 feet, One well 40 by 60 feet, 25 feet deep, water 12 to 14 feet. Wells re- 
plenish rapidly. Cost of plant, $70,000. * 

Temple, Tex.—Supply from surface wells and Leon River. Use two Worthington* 


pumps, each 750,000 gallons capacity per diem, and one Dean high-pressure pump of — 


Same capacity. Cost of water delivered about 3 cents per 1,000 gallons. Cost of 
plant, $95,000. 4 

Abilene, Taylor County.—Supply from Lytle Creek, east of town. Capacity about 
250,000 gallons daily. One hundred foot standpipe and fire hydrants. 


‘ ‘on 


Morgan, Bosque County,—One artesian well, flowing 20 gallons per minute, into a | 


wooden tank 50 feet above ground and above town. Pipes on the principal streets 
for use in case of fire. eer 
Navasota, Grimes County.—Artesian pumping wells, 250 feet and 830 feet deep. Af-— 
ford 100,000 gallons daily. 
Weatherford, Parker County.—Supply from one dug well 47 feet deep, 12 feet diam- 
eter, with three tunnels each 100 feet long. One bored well 402 feet deep. Use two 


- compound duplex Dean pumps for dug well, and walking beam deep well pump for 


bored well. Daily capacity about 100,000 gallons. Price of water 50 cents per 1,000 
gallons for small consumers, and 10 cents for parties using as much as 40,000 gallons, 


Have a distributing reservoir holding 1,100,000 gallons 80 feet square. 


Laredo, Webb County.—Supply from driven wells on an island of sand and gravel 


in the Rio Grande. Six dug wells in gravel bed 18 by 16 feet from 7 to 9 feet deep _ 


to bed rock; one receiving well 16 feet diameter, 35 feet deep, excavated in rock 
fed by two 12-inch pipes. from driven wells on island, fifty-tive 2-inch driven wells 
connected by 6-inch pipes to the dug wells and worked by syphon. Cost to date. 
$130,000. Capacity of pumping engines 4,000,000 gallons. Cost of pumping 5 cents 
per 1,000 gallons. Use two Blake Duplex and one Worthington compound condens- 
ing pumping engine. | 
Waco, McLennan County.—Two water works companies, both using artesian wells, 


varying in depth from 1,820 to 1,852 feet. The daily output of the Bell water © 


works from four artesian wells is 3,800,000 gallons, the Waco Water and Power Com- 
pany furnishing 1,200,000 gallons additionally. The wells are situated 85 feet above. 
the city, and the pressure of the wells is sufficient to overflow the 80-foot standpipes, ° 
placed above the mouth of the wells. The pressure of water at mouth of the wells is 
592 pounds. Temperature 102 degrees. | 
Colorado City, Mitchell County.—Water supply obtained from two bored wells, 


respectively 150 and 180 feet deep, 8-inch bore. A steam pump is used in one well — 


and a 30-foot United States windmill in the other. The windmill generally supplies 


all the water required by the population, about 2,500. A standpipe 22 by 100 feetis 


used, 
SEMIARID REGION, DISTRICT NO. 2. 


This district comprises all that portion of Texas lying between the 
one hundredth and one hundred and third meridians, and north of 
Pecos River, south of a point where the one hundred and third merid- 
lan crosses said river and extending from the Public Land Strip south to- 
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_ the Rio Grande. The area is about 83,725 square miles. The altitudes _ a Oa 
_ Of various points in the district are given as follows: Oe 
ee a ¥ 4 : 
+ SAN a + A ; : ; ay Tod aid 
_ Southern Pacific Railway stations: Texas and Pacific stations—Cont’d. RUA A OF SS 
ee a) +4 . Feet. Feet, (ey. Pine 
See wuangtry ....... Dae bie umes cis M371 MOTiha sect eu hee Le eRe 2, 475. Gea 
wie omla ..... Snes eae me 1,418 Marientoliin.: 22. 22 A ee 2, 700: eee 
UN _ Painted Cave eer eweseeceew ees eee a te 006 Germania -- ss tewewreev se eweea eee ‘2, 775 ales 
Semeromstock 22.2... .2. 22. iid yh 1, 556 DATTA es aught eos oe aa 2 TOO EN 
S22) a 972 Odessa essa tS ee 2, 900 pita 
per aatO.. 6... 3. eae Be Bp No nla g BP 955 Douro tony ree ae 2 gate a's 20,9 OO ne 
mpeounstone...-........-.. sis wat Ly UR Monahan’s's 20. toot ste . 2,620 hie 
feat) Spofford Junction -........... 1,015 Pecos River... suet eee 2, D904 eta 
Seen ueces -.-....-... ree ee Peake ne OAS Fort Worth and Denver Rail- 
Be Texas and Pacific stations: way at one hundred and third Sv aes 
SS 1, 920 meridigg | oP ee ere ae 4,700 30% ty Mice 
ieee woweetwater ............. ----- 2,175 | Government observations at— a aie Ft 
ioe). Wuoraine ..... Pia Role sins wie ea as 2, 297 Camp Lancaster.....52.25.)2. 2, 350 ree 
a a: - ihe: 
aor Colorado .....-.- Of ye fete SNS 2,075 Howard’s Well, Crockett ae 
CD it) 2, 100 Countye te ec et ae Jo's 02) O04 a 
oe) Amtan ........- eee eee Spe rantg of 2, 200 Fort Concho,TomGreen County 1,588. 
fo signal Mountain ............. 2, 430 Goodnight, Armstrong County. 3, 100 se 
Pe =, . . ¢ ; a ee 
ay. 4 Big Spring ee 2, 400 “iG ay) 
~The rainfall varies from 15 inches on the line of New M exico andthe  —— 
wea . . °° PPPS ab 
_ Pecos River, to 30 inches along the one hundredth meridian. gap ine 
Bays AG a x4 x Ly | 
- i Flowing artesian wells. de i ts 
i ~ County and post-office.| Owner or informant. | Depth. | Cost. Remarks. Rr gud ies 
oy i Dallam County: ‘ ; 4 , 
Seem LSBCORR..-......... Lee Scott Cattle Com- 230 | $450 , 15 gallons per minute. nti S 
‘Aa ' pany. . Pets 
es Hockley County ....... Syndicate Ranch .... MG Woks cae Water justcomestosurface; flows 
_ Lubbock County: 3-inch stream with force. Pa he 
_ Yellow House Past-| McCluskey ........... G3 Se ee Flowing. RRA AT a 
aie : ure. . a \ 7 yu 
pe. Singer's Store ..... Dave Taylor. ..i-:..... Not deep.|........ Constant 2-inch stream, rising 4 
__. - Midland County: feet above surface. RS 
a PuMiPANG 22 .50...-. ts GASFAG in wees ew cs os 15 25 | 500 gallons per minute. Vie at ae 
_ Yom Green County: aa. Gena 
_-. San Angelo post- | Titus Machine Com- GEO iincaiishere 7x 1 inch stream. meine) 2 
Pwo office. ; pany, 50 miles from . a ie 
mi: San Angelo. rage 
_  ~ Hockley County. W.S. Marshall, Fort Worth, well-driller. There are three artesian wells in var ats k 
_ Hockley County. First well had a weak flow. When second well was bored 100 feet distant, the sup- EDS. 4, 
ply diminished to one-half in the first well. The two wells furnish 5 gallons per minute, originally hie 
_ furnished by the first ; depth, 120 feet. One well 14 miles distant yiclds 4 gallons per minute, on ~ sorts 
* same level as the others; depth, 120 feet. In draw of Yellow House Cafon. \ 4) hae iy 
_____ Several flowing wells said to have been bored in this county. No accurate information obtainable rf 
at this time. ere 
 _I. H. Peters, of Fort Worth, says he ‘‘has bored wells in Texas for eighteen years. Tom Green 4 
_ County and country west to Pecos River underlaid with pack sand with plenty of water at 100 feet to x i 
_ 500 feet. Have also found second, third, and fourth stratas of sand, at about 100 feet apart, always na ts 
_ finding stronger streams the deeper the bore.” . Pet: 
om rt ’ ‘ oh r ty “} an: 
i NEGATIVE ARTESIAN WELLS. 2 tame 
_ There are several thousand of these in this district. The water rises _ Bipep' 
ina majority of wells, showing thereby that the water is under consid- aoe 
_ erable pressure and often comes from a great distance. The distances 
__ between places are so great in this region that accurate locations can. ~_ Nits 
not be given. XG 
ae E > ; 
.y fates 
aay, . _ Andrews County, Chicago Ranch.—W. T. Stewart, formerly well-driller, bored twenty- Dinar h 
_ one wells in Andrews County, the deepest 90 teet and the shallowest 47 feet. In BD ee tae 
_ the wells the water rises, and in quite a number the water is within 1 to 20 feet of rs Rie 
_’ the top of the well. Work was generally discontinued in order to avoid a flow, the hie he 
_ owners of the ranch being desirous to avoid the congregation of cattle in one place. . 
"¢ _ At 200 feet a flow may be confidently expected. . 7S fake Md 
ea ~ ; 


excellent, rising 30 feet in each well. Bored one hundred and sixty-four wells on the | 


\ 


} 


Glasscock County.—D. N. Morrison, Garden City, well-driller: 


i 
' 


- the lower ones being softer than the first. The water in many bored wells rises higher 


Be ae rath ae 
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On Montgomery survey, about 6 miles north of block 41, township 1 south, isa  ~ 
drilled well 72 feet deep, in which the water rises to within 12 feet of the top. A 
Rider hot-air pump, with 6-inch cylinder, does not lower the water line.—M. B. Cran- 
son, Midland. ns 

Andrews County.—Informant, M. B. Cranson, well-driller, Midland. Five miles 
north of last-mentioned well is a ravine in which water in abundance can be found 
at the depth of a spade, and then be run into ditches. ~} 


, 
v 


; 
On the Montgomery survey there are forty wells, varying in depth from 40 to100 ‘ 
feet. The water rises in every one of them, andin many almost to the surface of the 4 
ground. en al 
Altitude of Chicago Ranch about 2,875 feet. at 
Armstrong County.—Altitude at Goodnight about 3,100 feet. a ae 
Bailey County.—Information from W.S8. Marshall, Fort Worth, Tex. In twelve — 4 
wells, bored about 200 feet, the water rises almost to the surface. 1 
Carson County.—Mark Huselby, Mobeetie, Wheeler County, reports: ‘‘There has 
been a well bored in Carson County to depth of 320 feet, in which the waterrisesabout __ 
80 feet.” a 
Crosby County, Mount Blanco.—(Altitude of wells, 2,605 feet. John F. Niley,ofthe  — 
Kentucky Cattle Raising Compauy, reports, ‘‘ Our windmill wells on the plains are 
about 300 feet deep. Water rises in some of these 50 to 60 feet.” ay 
_ H.C. Smith, Mount Blanco, reports that several of this company’s wells “would 
come to the surface, and flow a good stream of water if properly cased off.” Ree. 
Dallam County, Tascosa.—(Altitude 3,600 feet). J. C. Hatchell, Amarilla, Potter 
County, Tex.: ye 
“‘The deepest well in this vicinity is abont 240 feet, but there are many that are 
not 200 feet. The water is soft; and inexhaustible. Windmills are used for power ;. 
6-inch casing is generally used. The water rises from 30 to 80 feet in the wells. 
Donley County.—James H. Parks, Clarendon, Tex.: 
** We have numerous bored wells in this and adjoining counties that find water at 
from 50 to 250 feet. In some of these the water has risen from 40 to 80 feet. The 
deeper the well the higher the water usually rises.” Hf 
Ector County.—W. T. Stewart, formerly well-driller at Midland:. ‘‘On Creighton’s  __ 
Ranch, 6 miles north of Warfield are three wells each 160 feet deep. The water is 


4 
t 
‘ 
* 


a a 
sl ee ee 


Staked Plains, and got water in each and every well.” 
Armstrong, Donley, Crosby, Swisher, and Oldham.—Intormation from J. E. Browns- 
field, Colorado, Tex.: 
‘*The Goudnight cattle ranches are located in these counties, and the owner of the 
ranches has bored therein sixty-nine wells, ranging in depth from 40 to 300 feet. 
Most of them are about 110 feet deep. The average cost is about 60 cents per foot, 
and a 3-inch cylinder and 14-inch exhaust pipe are generally used. All of the wells 
are 8-inch bore, and the usual yield of each is 150 gallons in five hours’ pumping. 
Twenty-four of these wells are situated in the Palo Duro Valley, the remainder on a 
the upland plains. In Swisher County, away from the Palo Duro Cafion, the wells 
are from 18 to 20 feet deep. In most of the wells above mentioned the water rises # 
and in some as much as 150 feet. In the adjoining counties water is readily obtained a 
by digging for it. As arnle the water obtained is of excellent quality, but in a lim- } 
ited number the water is salty.” 
Floyd County.—Information from C, H. Earnest, Colorado City, Tex.: / Os te 
‘About one hundred and twenty-five wells in the county, the average depth of which 
is from 20 to 30 feet, the deepest well being about 50 feet. The water rises from 10 ~ 
to 25 feet above the point where found in every well. Ten-foot or 12-foot windmills 
are extensively used for raising water.” ; 


[ 
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“South of this point the wells are from 100 to 250 feet deep, and the rock is solid, 
excepting from 4 to 10 feet of soil and clay. The water is plentiful and of fine qual- 
ity and rises from 4 to 20 feet in each well.” 

W. \P. Stewart, formerly well-driller: ee 

‘‘Bored nine wells on McIntyre & Barnett ranch and ten others in Glasscock 
County. The deepest 90 feet and the shallowest 60 feet. The water rose in all the 
wells.” 

Ector County.—J. W. Otterman, Odessa, Tex. : 

“There are 45 wells in the county. About one-fourth of them are bored. Average 
depth, 100 feet; cost, $1.25 to $1.50 per foot, 6-inch bores. Supply can not be ex-_ 
hausted by 12-foot windmill and pump tocorrespond. There are five veins of water, ¢ 


than the point where struck, in one case 17 feet above the place where water was 
reached.” | ers 












we Hartley County.—C. F. Conklin, Hartley, Tex. : | 
ee “It is demonstrated that by boring wells an inexhaustible supply of water can be 
By O ined. In this immediate section 4-inch wells have been sunk and water struck 
_ at 420 feet. It rises some 30 to 40 feet at being tapped. Up the Fort Worth and Den- 
2 yer road other wells were struck, that sent water to within 30 feet of the surface.” 

_ Hansford County.—Ralph Bigger, Hansford, Tex. : 

. On section 136 an attempt was made to reach artesian water, but the machine 
/ eee os satisfactorily, the well was abandoned at 130 feet, with about 70 feet 
of water. 


: Hale County.—I. F. Graham, Plainview: 


4 
, Plains (Staked) large springs break out. All the wells drilled here rise more or 
. less from 5 to 60 feet.” 
_ Hale County.—Information from C. H. Earnest, Colorado City, Tex. : 
~ ‘There are about one hundred and twenty-five wells in the county, most of them 
_ bored. The shallowest is 6 feet deep and the deepest 50 feet. Nearly ali wells are 
_ pumped by 10 and 12 foot windmills of various makes. The average cost of well 
windmill and pump in Hale County is from $110 to $150, and this includes boring and 
casing. It isthe impression that artesian water could be obtained in this county, for 
' the reason that every well bored has had the water rise from 10 to 25 feet.” 
| Howard County.- County artesian well. Depth 600 feet. The water is salty, but 
’ stands about 4 feet from the surface. 
___—-Liipscomb County.—John Wanger, Timms City, Tex. Altitude2,600. ‘‘G.R. Timms 
» well section 1036; block 43. Well drilled 227 feet deep and has 127 feet of water, the 
same being struck at 150 feet.” | 
_ £«#, C. Gray, Higgins, Tex. A well was bored at Timms City to a depth of about 


$20 feet, and only paitly curbed. At 200 feet they struck water of artesian strata — 


' which rose in the well about 170 feet. The parties boring the well had to abandon 
_ the project on account of poor machinery and being unable to procure better.” 

| Howard County.—W. T. Stewart, formerly well-driller. 

a Bored a well 16 feet deep, 24 miles north of Morita Station and secured an im- 
 mense supply. The water is good and comes within 3 feet of the top of well. 


_ _. & Bored a well on Denmark ranch, 6 miles north of Texas & Pacific Railway on west — 


line of Howard County, 16 feet deep, 6-inch bore. The water is 24 to 3 feet from sur- 


_ face, and can be syphoned to lower, lying land. Mr, Denmark irrigates 7 acres with | 


it, using a windmill.” 
Lynn County —J. D. Birdwell, Big Springs, Tex. 
im Tn a well 6 miles north of south line of county, 282 feet deep, a small stream of 
' + water that rises within 70 feet of the surface. Only one vein of, water found in 
well.” 
the west half from 20 to 50 feet; in the draws or old river channels from 3 to 20 feet. 
_ Water rises in all the wells. 
—  ~Midland County.—Information from M. B. Cranson, well-driller, Midland, Tex. 
Tn the county of Midland there are over 400 wells, of which 100 are in the town 
' of Midland. The wells in town vary from 30 to 65 feet in depth; 48 of them are 
2 pumped by windmills. In the county the wells vary from 2 feet to 200 in depth. 
__ The shallowest wells, 2 to 20 feet, are on the uplands in southern half of county; the 
deepest along the south line of the county. Asa rule the water rises, and in most 
_ eases, from 40 to 60 feet. None of this water is dependent on local rains. It lies in 
sheets and is under pressure; the greater the depth of the well the greater the rise. 
' fhis feature is regarded as indicating the presence of artesian water at a greater 
depth. J.W. Millican’s well is bored 65 feet and carries 238 feet of water. It fills a 
_ tank holding 1,800 gallons every three hours. Cost of well $90 and of windmill and 


tank $50. 


ose 


' water supply is inexhaustible for ordinary uses. : 
-_ Water in many places on the staked plains is found at the shallowest depth on the 
highest ridges, and often the valley water is the deepest. It appears that the strat- 
ification, though undulating, is continuous and unbroken, and that the water, being 
under pressure follows the contour of the country. 

‘In a few places this joint clay appears almost at the surface but generally there 
are from 5 to 7 sheets of water under pressure between it and the surface.” 

Mitchell County.—Lone Star Salt Company. Bored one well 8 inches diameter 
for 500 feet and 5 inches diameter for 620 feet. Depth of well 1,120 feet. Struck 










charged with iron, sulphur, and other ingredients. It was unfit for use of any kind, 
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“Tam satisfied there can be flowing water had here, as all along the foot of the 


Martin County.—Wells in the east half of the county from 40 to 140 feet deep; in ‘, 


aoe ‘¢Ward’s well, 70 miles northwest from Midland, is simply plowed out, and the 


good water at 80 feet and again at 325 feet. Between 100 feet and 300 feet water was 


Be ~: forming an evil-smelling scum that precipitates and, on drying, becomes scaly. At 
Bi; 800 feet more water, supposed to be good. At 820 feet struck salt, passing through ~ 
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‘WS antiant , saa tc TL? MMAR! oie he 
tp _ one layer of rock salt 30 feet thick, then 20 feet of rock, then 40 feet of salt, below 
| * the salt 200 feet of rock and water again at 1,120 feet, with sufficient pressure toraise \ 


the drill, weighing 4,500 pounds, high enough to kink the rope. The upper waters 
ae eee being cased off, the water level is now 300 feet from the top. The pump capacity + 
i used on the well is 30,000 gallons per diem, though the supply is cousidered unlimited. hd 
it , If the salt were cased off it is thought the Fh 
bn bottom water would be good for genrral use. _ 4 
Temperature of water71°. The wellis used RY 

COE IP LILM OL . for manufacturing salt. \ ae 
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Texas Salt Company’s wells at Colorado 


Ml 
£2 






i Y) City. Four bored wells 5% inches diameter . 
4 SY each well 1,000 feetdeep. At936 feeta body. Be 
W USS 


of water supposed to be pure (if the salt a 
were cased oif) that rises within 140 feet of f 
the surface. The parties borin g these wells 
feel satistied that by boring 500 feet more — i 
they can bring fresh water to the surface. — Ni 
The four wells are pumped by 30-foot wind- _ i 
M mills. ao tian, 
\ The average depth of fresh-water wells in > 
N\ Mitchell County is from 100 to 200 feet, 
N\ ; Water is often found at a lesser depth, but 
IN is generally unfit for use. | Wt sa 
Lynn County (along north line),—W. V. _ . 
IN J peony Leglorads City f ‘ 12 Sane a 
‘‘On the Llano, on the northern line o 

ON 


Lynn County, and lapping into Lubbock i. en 
N County, I have a cattle ranch supplied only — | 


‘te 
- 


BEGO FE. 


N by drilled wells. I have 70,000. acres n= 


closed and can provide comfortably for 8,000 
cattle with my nine wells, Their depthis 
ON about 85 to 95 feet; altitude, 3,100 feet. “hy, 
Ke N They are drilled 7 inches in diameter and __ 
N cased with 6-inch casing. The water is — 
abundant, medium soft, clear, pure,andex- «_ 
cellent. It rises some 40 to 50 feet in the) 094 
wells and there stands apparently ininex- 
haustible supply. I lift it with windmills 
into large earthen tanks of 200,000 to 300,000 
gallons’ capacity. at 
‘‘My observation extends to hundreds of 4. 
wel sonthe Llano Estacado, in the counties 
of Lynn, Lubbock, Garza, Crosby, Floyd, | 
Hale, Hockley, Martin, Gaines, Terry, and.) “] 
Lamb. The depth varies from 30 feet to 150 | 
feet, occasionally somewhat deeper. The. 
deep wells are usually near the canons, and 
where, I suppose, the water leaks out at the 
springs near the bottom.” Raat 
Nolan County.—Ragland & Beall, Sweet- 
water, Tex. : , 
‘We haveno artesian wells in the county; | 
a great many common-bored stock wells, 

however. These wells are from 125 10 250 - 
feet deep. The waterin some for most part “y 
stands within 70 to 80 feet of the top of the 
wells. They are 6-inch bore and cost, onan 
average, from $1 to $1.10 per foot. The owt 
water in the northern part of the county is oP 
impregnated, more or less, with gypsum, In 9 
southern portion it is free from any un- © | 
pleasant mineral.” ” vf 
Nolan County.—Cowan & Fisher, Sweet- 
water, Tex.: | *, Pe 
‘Bored wells on the divide (between thes, aa 
_ waters of the Brazos and the Colorado Rivers) are from 150 to 300 feet deep, generally 
having a very limited supply until the depth of 300 feet is reached. The water then 
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rises to within 16 feet of the surface.” 
Ochiltree County (altitude 2,500).—E. P. Kapp, Cresswell, Tex. : 
“The water does not rise any either in the dug or bored wells,” 
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Ochiltree County (altitude 3,000).—Isaac A. Curry, Gilaloo, Tex. : Pats 
“ There are wells on our plains ranging in depth from 190 to 220 feet. After secur- 
‘ing water it risesin the well 15 to 20 feet.” 

_ Potter Cownty.—J. C. Hatchell, Amarilla, Tex. : 

_ 20 to 80 feet, and is brought to the surface by windmills. It is clear and soft and is 
_ used for watering stock and farm purposes. The supply is inexhaustible.” 

__, Seurry County.—A. C. Wilmeth, Snyder, Tex. : 

_ “We have no artesian wells in this vicinity, though we thoroughly believe we 
_ an secure one by boring 300 feet or more. Otr locality is furnished water from wells 
» about 40 feet deep on an average. We secure it in sandstone. Ihave one bored 


| to the first stream.” 


Tom Green County.—Titus Machine and Tool Manufacturing Company, San Angelo: 
% pone 30 miles southeast of here I drilled a hole 300 feet, and the water rose within 


a thecasing. I went down 800 feet without Striking any more. At this depth struck 


we go deep enough. 

/_ Val Verde County.—M. H. Warren, Del Rio: B. L. Croucher’s well, 30 miles north of 

» Del Rio and 10 miles from Devil’s River. Altitude 600 feet above Del Rio; depth 

A475 feet; cost, complete, $1,568.50. Six-inch bore. Noflow, but an unlimited supply 

300 feet from surface. Eighteen-foot windmill and 23-inch pump. 

_. Val Verde County.—M. H. Warren, Del Rio. B. N. White’s well, 20 miles north from 
Del Rio and 12 miles from Devil’s River, 475 feet above Del Rio. Depth of well, 300 
_ feet; cost, $600. Water 256 feet from surface. 

| Hockley County.—W. S. Marshall, Fort Worth, Tex. : . 


the point where water is strnck. I regard it as an indication of artesian territory. 
_ There are about 150 bored wells in the county. 

_ “All of the central plains west of Blanco Cation show indications of artesian water, 
because the water in all wells rises there.” 
Lubbock County.—There are about 50 wells, from 100 to 150 feet deep. 
_ Lynn County.—Twenty or more wells, from 100 to 250 feet deep, are reported. 
_ Terry County.—There are reported 20 or more wells, from 100 to 150 feet. 
_ . Lamb County.— About 20 wells are named. 
_ ~ Cockran County.—There are 8 reported. 
- Dawson County.—About 20 wells reported, from 175 to 250 feet deep; some less. Not 
* much rise in these wells and more or less salt. 
| Hale County.—Water is generally found at 30 to 100 feet, and in Deaf Smith 
_ County at about 30 feet. Depth and pressure are dependent to a large extent upon 
| Continuity of surface. The water is always shallow and under pressure when distant 
_ from ‘‘ breaks” or deep cafions, but lies deep and without pressure on the edges, thus: 
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oth i s the cafions 
- The flow in the strata in the main comes from the northwest, and as t 

Frond southeast the springs are nearly always found on the north or northwest side 

of the cafion. SSA edrckad hate 

San Saba County.—J. H. Martin, San Saba, 

| igang copth of wells in our county is from 20 to 30 feet. Many dried up in 

1886 and then they were bored 100 feet deeper. The water in a great many of them 

the he surface. ” 

ty Coren Dunn and Steven Ranch, 12 miles south of Midland, are five 

vells from 60 to 90 feet deep. The water in all of these rises from 10 to 30 feet. 
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_ ** Water is obtained in this vicinity at an average depth of 200 feet. It rises from 


_ well, struck a light stream at 30 feet and at 50 feet struck a bold stream which rose 


8feet of the top. I am now drilling on a well. When I got 300 feet I struck salt — 
: water,oil, and gas. I cased it off, but a small quantity flows all the time outside of | 


: water and it rose 500 feet in the well. I am sure that we will get artesian water if — 


‘All wells bored in Hockley County show an inclination to rise 50 to 100 feet above | 
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Stratification: of wells, district No. 2. eth he 


Borden County.—Anthony Blum, Durham, Tex., on Sec. 230, B1. 97, H. & T. C. 8 
veys: / sie 


PLACE BOI IT do ion Se ogee ein bead ae eaces Lue aD ine Re Cb ae nn io erie he 
TRO SOLAY!. oe opis hide'e Se cise bw ne ee ddap gene sels d a ohee Sectle tala le cenit atin 
Red clay mixed with decomposed limestone, gravel, and quartz pebbles 


Coarse gravel, fine quicksand, and water (6 inches). otha 
Sandstone soft on top, very hard on bottom........ ......2.-...-22-.e2--e----ee ae ae 


Joint or block clay, hard in layers and dark red. Sometimes 350 feet thick. ~ Wells — 
generally abandoned because no water is foundinthem. We can get no water except — ; 


from the gravel and quicksand, which supplies the water to the several springs. No — 
one has ever gone through the joint clay in this county. 5 + Ste 
Dallam County, Tascosa (altitude 3,000 feet).—Lee Scott Cattle Company : x8 a. 
Soil, clay, coarse sand, gravel, honeycomb rock. * : : a 
No soapstone or slate in this part of the country. as a 
Glasscock County.—J.1. McDowell’s well: . a 
Feet. 
Piatlosandy soll ' Fs 0...) eos jee dso Sus ow wee tie oon elk ee a eee oe ys 
IBY ee at cies cdot Spa othe LIN y Came ERM neha es eee cee ean ee ee 20 
peud.and water... ole. So ele J eos ohn eee 
Hockley County.—I. F. Graham, Plainview, Tex. : eae 
Feet. — 
RoPRe re TU VIALBOL cc ot SAS ee Ss ue noo hanes 25 has pr i 
Impervious yellow clay... ..........-.02 sce ee enae Sens 25's ees ls a pines ae (ates 
POUIOGI Sy AUG CTAVEl o.oo cent dens abde we wic'de ae cb eked pine ane nde ane oak ee 
Pecomposed lime rock. -...-.\.. 2-22)... ceeeectee ste higile wfe'ajeeael bain oa ene 16: 4 
This generally brings us to the water in this country. In some few places, we * 
strike from 6 to 10 feet of sand. ae 
Martin County.— Wi 
Feet. 
PRE ry i ticenw C8 a nie Sno ae! pie bajo mn a wnt sls SheMet ce os--3 5 tose 
srecormposed lime) rock)... 0. . once ec -neencaauelpecce epee de oe ann 10 to 20 
ciged fanty limestones . 2c. soe bipcin ohw  wnterel Wee bets army's ete arena rene to 2 
Hard conglomerate gravel 6 inches. Sometimes 6 inches red sandstone. wae 
Mellow clay: +1. -2-2--.-- 0+ -s2 26 -asnee che -ccpne ope teste Gn eekeel ss ope 
pand-rray shale and water... 22. .0..2. oc... oe icc aed ce ee eee 8tole — 
LE eee dian inning bwin aeferwies bs o\t a bane cl balan salty atte eu whe en 8to10 — 
Sand; gravel, and water... .--. 0-2-2 ie. oct ace Suen eee ee ey 
Sometimes plenty of good water in the decomposed lime rock. ta a 


Lynn County (altitude 3,100 feet).—W. V. Johnson, Colorado, Tex. : ie ee 
’ Feet, 1% 
purtace, loam, gradually merging. into clay ........2........%--2. een 20 


MOOT OSS 2 a oo Sewn dle yaw J cee ute Waiae att cate eh are rr 15 to 25 “ 
Sandstone resting on a thin stratum of conglomerate; below this excellent water. _ 
Gray County (altitude 3,700 feet): Wo 

| Feet. 

Black Slluvial- soil 2... 5. sek aes oe win bie eens eRe Jee lee Coles ae aay a 

Clay .--- ---- +22 2-22 ene eee te ce eee eee eee cee cree ee eee eee eee, 6 

Rotten limestone'gnd play... 5 2. 3 - ele do. oe cee tat ste ee 10° | 

Witte tiagnesia..- 2... leo. cd el bck. Boece ba de oti lee eee 10-3 

LL Arh en eM Art MII a .o- ee 

MROCOIR YC oi who ob eens wae ec Wo ba shoe eee ea dnt mies cine ee tay irae 15 ie. 4 


Magnesia and gravel... ... 22.222. 22s eee eine eect cote ne whew ees ap op eee 
EPUITUBA GOT Ging oop a 's)2 = 2 v4, = eiece oon ea dbs aU atin Unio eb ae ea eee on ee hee 4 
Wane. «cel hic inh s pameen cb vinss ecnuwh ine hum cin ccl nwt ok 2 Uie hie olen ne nnn (10 
ATMO OCH as cere oo ee ee Le She Sc UIAL Lo a eats wee ER a ea ’ 
EOC CHEN Wale cine rp - =o = = 2% vos b's ule wnsese Saimin aie hn ea lerew abe eb SS ~isien e 
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PANGaOnedn 4INch layers . 00s ede eee Skee be dee ee a otelse obesss ue hen 
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: ' +» * ARTESIAN WELLS, » 

hie 
_ There is no water at the depth I went worth anything, the su i i 
pre 3 pply being inadequat 
ee eee nee. ues Hitt got plenty of water at 130 feet. ethis is the beneest 
Mami, “a * rata all over oie Staked Plains.—J. C. English, county surveyor, 
- Ward County (at Quito).—Well bored by P. G. Durack. Layers ificent 
GEG C % “iG. ‘ of a magnifi 
_ red sandstone, from Y to 12 feet thick, with a half inch of soft ima rock baiveon tie 
_ layers for 100 feet. Then a cold chilled steel anvil, or some black substance equally 
q hard, on which the drill danced seven days before getting through 6 inches. Then 
q _ red sandstone 40 feet. Then excellent water in abundance. 
a = Aah eee: ~ alter Scoggan, Canadian, Tex.: 
en ere are several strata of igneous rock from 1 to 50 feet deep. The t i 
_ about 50 feet below the surface of the plain. It is called the rim raat end Free otc 
Bs. ee Anau Site pee and the bed of Canadian River.” ; 
_ Vat Verde Couniy.—B. L. Croucher’s well, 30 miles north of Del Ri i 
_ from Devil’s River. Altitude 600 feet above Del Rio. Sn ane ee 


ae 
Meme rbOrOwn SOil...- 2.2... eee eee ee Pieces toe ee a een ae 
i aR Raa SO D9”. Ale ee ee 99 
- White lime rock ..---... A eG CU aft dee ew ens Sie ieee 340 
my poapstone ........ Mera e tee can ise CS Aa epee aire a | Bt 21 
cr sta eM ean Gye aaa Oe 70 
_ Clay ME iene ec oe e ee ee ek eu ee eee 
aay 

E 4 — B. N. White’s well, 20 miles north of Del Rio and 12 miles from Devil’s River: 

te : Feet 
EN 8 fs ellis Glib ie oth hm ns oS oa ae tee owes ee ee 290 
I tet oS tc So ta tes eee cece ete LN te ees 10 


we 

Mitchell County, Iatan Valley.—D. A. Petty, 3 wells 15 feet deep, on Sec. 40, Bl. 

_ town 1 north; 8 feet of water in each Salleh < aad os 
Soil, clay, gravel, and sand with water. 

_ All these wells have springs at the bottom and each affords 1 barrel every ten min- 


utes. 


“aaa t 

Midland County.—M. B. Crauson, Midland, Tex. : 
ie Feet 
ES a A ee Sei eset Ze 4 to 10 
a A ei a Ae ee es A mR OS eal 10 to 15 
EE SINR ea ls akan eae EE 5 to 20 
= ‘va this a limited supply of water. Below this usually sand.) 

ot ino hs oo ac Saw Nn mw me nin yw'n! a glee Soe Sdicgc eww dps sere calecmcd 20 


a - Gravel and sand with unlimited supply of water rising 20 to 28 feet. 
4 wells. At Monahan’s wells in the sand hills, likewise deer horns, elephant teeth, and 
bones at a depth of 51 feet. ) 
4 Curtis’s well, 7 miles north of Midland : 


a Feet 
EE .'05 6 oo cas a sn span a Sin = inne -Gsidlgnricuae nce nace -ecenete 4 
_ Limestone meena eewreeeecoaenvarc woaeeseea eeeaeeaneanc C@eeee@eneegeeceeenececaeaean @2e2eec ceaeavrteuvnvena 20 







Mere nitosrAVvel and water .... 2.0.2... fe. coee ee eens sees ence cece cons ance 6 


_ -Hall County.—Top soil porous limestone, gravel, or coarse sand. Water. 

Ector County, Odessa, Tex.—Artesian well, boring of Odessa Improvement and Irri- 
_ gation Company. 

Bore, 5inches; depth, 830 feet; cost $1,500. 
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ie Feet. 
SRR Sea a i RAR NEI PR DI SRE cp 4 
eno ee ea WE aS and mn selene aa de dnt Suc dunn des doesaeeas 15 
F RE hel SS Se ee antlas we do ee acca ts qo st lc wected Moles Hews ae eee 
ee ORI Se ok wn apis sala elie cms oho biale cdi qmerlasgaalatyn ee 
icitave! MEMTID ESM at se. kas ce tear te oes act adh ole adi drei ela ciahs a wert eee 123 









' — Three distinct veins of water, which rose 15 to 20 feet, then red jointed clay te 
_ bottom of well. At about 700 feet found change in material. Drillers broke their 
_ casing and the-work was discontinued. The indications were that water would have 
been obtained at 1,000 feet. 

_ the following may be accepted as the rule: 

Surface soil, soft limestone with thin, hard layer at the bottom 30 feet; then hard 


conglomerate cemented gravel, flint-like material 3 feet. : 





by 


“4 DR 


material is in F, W. Johns’s well, 10 miles west of Mobeetie, in Gray Goduty. 


About 50 miles north of Midland, a large number of animal bones at 50 feet, in the | 


a sie Wells, Ector County.—No two wells have exactly the same stratitication, but — 
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ba RES RS GTO a ARTESIAN WELLS. ~ BOS ihe: 
| ee. | TE eae eae ae 
Water in sand stone or pack sand, below this a soft sandstone with more water. 
Veins or crevices are occasionally found but usually it is sheet water. Between the — 
surface and a depth of 125 feet from 6 to7 distinct layers of sheet water are fonnd oa 
Andrews County.—Soil 12 to 20 feet, clay, hard white or bluish stone, conglom- | 
erate sand and water. Be iA 
Howard County.—W. Y. Stewart, well-driller : 


‘““Y bored seven or eight wells within a mile of Big Spring, 90 feet deep. All of 


White sand and pure water. Norise. Joint clay. At 330 feet small quantity of 
bitter water. At 305 feet one-half inch layer of coal. Joint clay to 500 feet. — BG, 


\ 


















Red coarse sand alternating with 4 to 6 inches of salt, 60 feet. sede 
At 560 feet, a bed of salt, 5 feet. Sand rock and red clay to 701 feet. Solid body of 
salt to 811 feet. Soft red sand rock and red clay to a depth of 936 feet. jaa 
At this depth fresh water thatrises to within 140 feet of the top. Boring then dis- _ 
continued. The parties buring the well feel satisfied that 500 feet more will bring 
fresh water to the surface. All four wells are the same as to stratification, are bored ; 
100 feet apart, and are exactly in line, so that they can, if necessary, be pumped by _| 
a horizontal shaft. : . y 
Howard County, Big Spring.—County artesian well ; cost, $4,000; depth, 603 feet ; 
diameter, 7-inch, 280 feet, 5-inch and 3-inch at bottom. . , 
Gravel, joint clay, very hard rock 200 to 300 feet, gravel, limestone, gravel. At 300 
feet salt water; below this, fresh water. a 
‘The last water was in soft, porous sand rock, which was penetrated 50 feet. First 
water at 40 feet. ae 
The water now stands within 4 feet of the surface, but is.so salty that itcan not be — 
used for any purpose. , It isthe general impression that the casing was imperfect, 
and that the bottom water is good. Altitude at mouth of well, by barometer, 2,300 
feet. Well abandoned because appropriation was expended, 


‘ 
them had salt water. Lumps of salt came up with the washings. There is a heavy — 
deposit of rock salt in the immediate vicinity of the town of Big Spring.” ha oy 

Crockett County.—Average well. Soil 4 to 10 feet. Hard limestone ; yellowish — 
flinty material ; water in gravel. ; ets | 
Mitchell County, Colorado Post office.—Salt company’s wells; four wells 58 inches © 

_ diameter, each 100 feet deep. | 4 
5 \ _ Feet. . 
ia ge eR ie ci a ME et RG De ANC eens nee Jo ceue cebasteabone tenn 20,8 
RMB TOCK 2 ais ooo gee ea damenineds oes Way Uae Ni a i 80 
Fresh water in sand rock, with streak of iron pyrites, at a depth of 139 feet. .... 300 

Red joint clay ........- ISO ee bee Soca tbewe co sesasectcbssecescecce et Cana 60 
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DISTRICT NO. 1.—SUBHUMID REGION. Bi 


FLOWING ARTESIAN WELLS, COMMON WELLS, LAKES, STORAGE RESERVOIRS, AND 
OTHER WATERS USED FOR IRRIGATION. : 


raat! 


In another part of this report, under the head of artesian pumping — 
wells, there is an inclination on part of the water in most wells to rise Bh 
above the point where it is strack, Fully one-half, or possibly three- 
fourths, of the bored and dug wells have this feature, and are,as a 4 
matter of fact, artesian wells, though they do not overflow. It may be — 
safely said that if they were properly used one-half of them would fur- 
nish water enough to irrigate small areas of land, say 5 to 10 or 15) 
acres each. The rainfall of the east half of District No.1 is ample and 
sufficient to mature crops, but the yield may be considerably reduced 
by occasional dry spells, lasting just long enough to do some injury, 
but never ruining a crop. The equivalent of a 3-inch rainfall applied _ 
during the season two or three times would be ample and sufficient — 
and insure a full crop. A 8-inch irrigation per acre would equal 71.462 
gallons. An ordinary 12-foot windmill, pumping 1,000 gallons per hour, 
or 16% gallons per minute, would Supply the water for 1 acre in three aa 
days. on 


| 
Archer County.—Irrigation necessary half the time at least for full development of 

crops. Rainfall fairly good October to June. ( “8 
Atascosa County.—Nic Benntzer, Pleasanton: ‘“‘Trrigation not always necessary.” 

Average rainfall about 35 inches in fall, winter, aud early spring months. = ~ _ i 
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i Bandera Cownty.—William S. Ross, Hondo Cafion: “If we only had the seasons 
xas vernacular for rainfall) we could make fine crops here.” Rainfall fairly good. 
. wenty years only three partial failures in the corn crop. Ordinary wells from 20 
to 50 feet deep. 

oa Sealy County.—B. P. Templeton, Garfield: ‘Average rainfall about 163 inches 
4. ween April and September. Irrigation necessary about one year out of every 
three. 

ee _ Bee County.—An abundance of good water from 30 to 100 feet under the surface. 
_ Mostly used for live stock. Two hundred and two farms in the county. 

as Bexar County.—F. M. Rowe, San Antonio: ‘ Plenty of rain two years out of three.” 
_ Caroline Kampman: ‘Artesian well used for irrigating, stock, and general purposes, 
| Effect of artesian water on vegetation is good.” Gardens are irrigated from San 
_ Antonio River. 

_ Blanco County.—Carl Goeth, Cypress Mill: ‘‘ Have plenty of rain this year. Irri- 
_ gation necessary when corn isin tassel.” Rainfall 25 to 30 inches in autumn, win- 
_ter,andspring. Early planting indispensable to secure uniform y good results in agri- 
_ culture.” Texas State Report, 1882, | 
| _ Bosque County.—About 150 artesian wells in county, average depth 500 feet, cost- 
ing about $1.25 per foot ; many much less. Average flow about 18 gallons per minute, 
) One day’s flow would cover 143 acres 1 inch deep in one day. Several flow over 
' 100 gallons per minute, but a considerable number less than 10 gallons. Allow 

_ the equivalent of 9 inches of rainfall per acre the whole number during the year 
- could irrigate 5,889 acres, or an average irrigating capacity of 39 acres to each of the 
_ 150 wells. As the water would be used only duting the summer mouths about half 
x the flow could be utilized and it would theretore be safe to figure on, say 15, to 18 
' acres as the capacity of an artesian well flowing 18 gallons per minute. 


_ §.H, Lumpkin, Meridian, Tex: ‘‘ Average capacity of his well about10 acres (45 
gallons flow per minute). Rains usually in winter and early spring. About 1 inch 
rainfall between April and September.” 

if gesting 9 acres. Water used for general purposes. Dr. J. J. Lumpkins’ well flows 

45 gallons per minute, is estimated sufficient for 3 acres. Effect on vegetation good. 

_ Public well at Iredell, 28 gallons per minute, deemed sufficient for 2 acres. Irriga- 
ion necessary in July and August. 

_ Three artesian wells at Kopperl used for family, stock, and gardens, At Morgan, 
» about 20 gallons per minute, used for domestic purposes and flower gardens, irrigates 
4 or5 acres; effect of water is beneficial. If stored the same well could irrigate 75. 
to 100 acres, according to opinion of Mr. T. F, Lockett , of Morgan. ,Rainfall about 
_ 27 inches, of which about 10 inches fall between April and September. By present 
methods of farms $8 to $15 is made net on cultivated lands. By irrigation two crops,. 
- $50 to $100 net, could be made every year. 

_ Note.—This county is exceptionally well favored in the matter of water sup ly. 
_ Artesian wells can be had in almost any part of the county at a cost of $300 to $700. 
Ordinary wells are shallow, with an abundance of good water. The streams are nearly 
all permanent and the county affords hundreds of locations where reservoirs could be 
_ built at a trifling expense. The people fully appreciate the value of irrigation but 
_ do not understand its application, and hence only a few gardens are irrigated where. 
_ there should be thousands of acres. 

_ Burnet Cownty.—J. M. Kincaid, Oakalla, Tex. : “ Artesian well, 50 gallons per minute, 
estimated by owner capable of irrigating from 250 to 500 acres. Rainfall between. 
April and September very scant, but irrigating is necessary every year during the 
cropping season. 

- Louis Polk, county surveyor: ‘No artesian wells in county; mountainous section 
_ abundantly supplied with springs; water on table-lands found by boring at from 80 
_ to 250 feet, but water does not rise to surface owing princi pally to caves in the ground, 
_ to which water rises and then flows oft.” 

_ Texas State Report 1882: “The rainfall while not deficient in quantity (averag- 
ing 34 inches) is occasionally too scant in late spring and summer for the full de- 
velopment of such crops as mature during those seasons, but wheat, oats, and barley 
rarely or never suffer from drought. So of the several kinds of midsummer vege- 
tables, irrigation has been found to be advantageous and is beginning to be resorted 
to with the most beneficial results.” 

_ Callahan County.—D. Richardson, Baird, Tex: ‘‘ There is a sand flat between Clyde 
and Baird through which the railroad passes at an elevation of about 1,750 feet above 
' sea level, where there are at least 1,000 acres from which no surface drainage ever 
flows. The railroad made an opening under the track to drain this flat, but no water 
ever passed through it. We hagat one time in May, 1890, 4 inches rainfall in twelve 
hours, and all went down in this sand flat. We think at some point below this flat 
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d hands dug a 15-foot well that gave water ample for 100 men and 50 horses.. 
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__ Citizens well at Meridian, flow 24 gallons per minute, is estimated as capable of 


an artesian well could be had with a good flow. One-fourth mile east of this flat. — 
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De ge ~ . “ARTESIAN “WELLS, 9) 02> 
. | or 4 ot got aol 
This flat is more elevated than the country around, and is at the head of the Dea 
man Creek, flowing northwesterly.” 70) SS ee 
E. E, Solomon, Baird, Tex: ‘The rainfall during cropping season between April — 
and September was, in 1887, about 18 inches; 1888 about 19 inches, 1889 about 18} | 
inches. Irrigation would be necessary for development of a full crop every year.” 
J. B. Norton, Cottonwood Post Office: ‘At this place (Cottonwood) there is an 
abundance of good water at from 4 to 20 feet, which in my opinion can be used for — 
irrigating purposes, owing to the vast amount of itsoshallow. There never has been — 
any attempt made for artesian water. There is a steam mill and gin here, that is sup-- 
plied with water from a well 4 feet in depth which can not be drawn empty, and a — 
number of others as strong.” Sie 
Nores.—A subirrigated farm owned by J. W. Maltby, 7 miles southeast of Baird, | 
_, is located at the mouth of a ravine draining several miles of country above. The — 
_ soil ofthe farm is a loose, porous, sandy loam, with a gravelly subsoil. The drain- — 
age of the ravine passes under this and affords a most abundant supply of water. ny 
One or two dug wells on the farm are from 5 to 8 feet deep. The farm has never — 
heen irrigated from the surface, but at all years grows magnificent crops, among — 
them the finest of fruits and European grapes. Diet: 
NoTE.—Within a radius of 3 miles from Clyde (altitude 2,070 feet) there are about _ 
48 wells varying from 25 to 30 feet in depth, costing on an average from $18 to $20. — 
No windmills are used and no one irrigates, but nevertheless at some time each yeat * 
water could be used to great advantage. On most farmsa storage reservoir could be | 
cheaply built. The railroad well at Clyde furnishes from 10,000 to 15,000 gallons | 
daily. It isa dug well 16 by 16 feet and 44 feet deep, the excavation being carried — 
below the water stratum. A boring was made 400 feet below the bottom, but no ad- — 
ditional supply was secured. a 
In Callahan County generally there is fine water in the post-oak timber lands, — 
which are generally sandy and underlaid with water proof clay. The water inthe — 
_ sands is always soft. In afew wells on the upland prairies the water is hard. At a 
Baird, altitude (barometer) 1,850 feet, the water obtained in wells 30 feet deep is salty or 
mixed with other minerals making it unfit for use. The time when water could be _ 
used to best advantage for irrigation is in the months of March and April and again 
in July and August. . ll 
Caldwell County.—Mean annual rain.fall 36 inches, falling in fall, winter, and early — 
spring. Very scant in midsummer and crops often cut short in yield. Common — 
wells 10 to 20 feet deep and good water in abundance. Good springs are numerous — 
in places. The San Marcos River would also afford water for a very large acreage. 
No lands irrigated at present. ’ Ue a 
Clay County.—James F. Carter, Henrietta: ‘‘ Rainfall between Apriland September — 
from 3 to 5 inches. Irrigation not necessary every year. Rain is getting to be more 
plentiful. Annual rainfall 28inches. Mrs. Rachel D. Ivie, Myrtle P. O.: “In this 
part of the county there are a number of good springs. Soft water in abundance is 
got at from 12 to 50 feet.” Average depth of wells 25 feet. (Texas State Report, 1882.) 
Coleman Couwnty.—L. L. Shields, Trickham P. O.: “The only flowing well in the — 
county is 220 feet deep and flows salt water and oil. The water is only used as — 
a medical wash and salve.” Ordinary wells of good water are obtained at a 
depth of from 15 to 50 feet. According to the register of the United States military — 
telegraph office at Coleman City, the rainfall for the year 1880, considered about an — 
average with the five preceding years, was as follows: January, 2.03 inches; Feb- — 
ruary, 2.01; March, 3.69; April, 2.18; May, 4.43; June, 4.33; July, 3.13; August, 
1.78; September, 7.05;. October, 1.78; November, 1.46; December, 1.96; total, 35.83 
inches.” (Texas State Report, 1882.) No one irrigates, but there is no doubt but that — 
the prosperity of the farmer could be greatly increased if he did. - 
Comanche County.—‘‘The mean annual rainfall is 26.40 inches, and for wheat and 
other crops maturing in early spring is always ample, but occasionally is too scant to 
assure late summer crops. Pure freestone water is secured from springs, which are | 
numerous, and from wells, the latter being easily obtained at from 30 to 40 feet in all — 
portions of the county.” (Texas State Report, 1882.) : A 
Concho County.—John M. Pruitt, postmaster, Vigo, Tex.: ‘On nearly all the stock — 
pastures there are bored wells with pumps and windmills. These wells are occasion- 
ally used for irrigation of gardens in addition to supplying waterfor stock. Thebored — 
depth ranges from 60 to 240 feet, according to altitude of location. M. R. Scudder, — 
of Vigo, has a well on the ‘ Divide’ of. the San Saba and Concho, which he uses for — 
irrigation to a small extent. There are two small farms near the head of Kickapoo | 
Creek that are irrigated from the waters of the creek, but the stream does not afford — 
water sufficient to irrigate much land. There are thousands of acres lying around — 
me that can not be surpassed in richness, If the artesian well system was applied ~ 
to these lands there is no figuring on the results. The writer is of the opinion that — 
this system and none other would increase the amount of rainfall just in proportion — 
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s west.” (Texas State Report, 1882. ) 
ke County.—Reuben Perkins, Callisburgh P. O.: “In this immediate vicinity 
er in abundance at 20 to 40 feet. The rainfall is generally sufficient to mature  — 
onable crops.” Mean annual rainfall 38 inches, and droughts sufficiently pro- a ire 
acted to damage crops are infrequent. (State Report, 1882. ) etna 
Coryell County.—W. H. Belcher, Pidcock Ranch P. O.: “In Cowhouse Valley, 
hrough which runs a small river, part in Hamilton County and part in Coryell | ee 
. County, are about fifty flowing wells. One well flows 50 gallons per minute and ig Pad 
iz bout 320 feet deep. The other wells all stop at the first stratum of flowing water, ©. 
_ believe if the wells were a hundred feet deeper that they would allrun from50 te 
© gallonsperminute. These wellsare all mineral water thathasneverbeenanalyzed. . 
| None of these wells have more than 30 feet casing, and I expect there is great waste’. 
_ of water through the strata in the rocks. These wells can be drilled here now for . 
$200. Mine was the first and drilled by insurance. Its depth is 290 feet; cost $500; 
_ €apacity 24 gallons per minute, and is used for household purposes, live stock, and = 
' for irrigating a small garden, and is good for beets, potatoes, cabbage, corn, toma- ee: 
age ete. It could be stored, but is not.” Altitude, 2,500 feet; rainfall, about 30 
orddsinches, ‘J.T. Meeks well, 252 feet deep, cost $200.” L. McCloskey, King P, | 
_ 0.: “Well 240 feet deep; cost $240; flow, 2 gallons per minute; used for household lee Re 
_ purposes and live stock. No good on vegetation.” J. M. Davidson, Pecan Grove: beeen) 
_ ** Flowing well, 220 feet deep; cost $233.60. Flows s-inch stream, soda and sul-- 
7 phur, good for family use, watering stock, and irrigating one-fourth acre of garden. area 
| Affects fine vegetables. Flowing wells are from 130 to 600 feet deep, and a beautiful eee 
_ showing for irrigation. Many wells in this community already.” C.L.Graves,Gates- 
_ ville, Tex.: ‘‘Six or seven wells near Gatesville, 500 to 550 feet deep, flowing from 2 to Ber ass 
_ 20 gallons per minute. Annual rainfall about 33 inches, of which 20 inches fall hits 
_ between April and September.” eA ) ig ee 
| Denton County.—Four flowing wells in town—flowing from 8 to 10 gallons per min-. | Pay 3A 
_ ute—and a large number in the County. Denton P. O., from 175 to 600 feet deep. © 
_ None of the water is used for irrigation. Rainfall, 33.90 for 1880. Common wells ia 
_ 16 to 14 feet deep. ‘ 
Dewitt Cownty.—Three artesian flowing wells in county, 64 feet deep, flowing 7 to 8 Tae 
Be ons per minute, and used for live stock. “‘ Water supply in county abundant. Ps fe 
_ Ordinary wells 20 to 40 feet deep. The mean annual rainfall is 36 inches, and, as a Prt 
_tule, fairly well distributed throughout the year, but late cropssometimes sufferfrom = = 
~ drouth.” "(State Report, 1882.) 
ag Dimmit County.—S. D. Frazier, Carrizo Springs post office: Flowing well at 165 


7 “ 


feet; cust, $330; flows about 40 gallons per minute. Used for domestic purposes and ie ys 
irrigation of 4 acres. Its irrigating capacity is estimated at 20 acres. The water ~~ chee 
_ appears to have the same effect as rains. Irrigation necessary about three years out ii i 


_ of five.” Good pure water in ordinary wells is 25 to 50 feet below the surface. The ype 
_ mean annual rainfall of 24 inches is irregular and unevenly distributed through the Bn e.. 
_ year, andirrigation is necessary to assure uniform crops. (State Report, 1882.) Ey Di 
_ Hastland County.—All the common wells bored or dug in the vicinity of the towns |= , | 
_ of Eastland and Cisco, varying in depth from 20 to 70 feet, are either salty or brack- aa ae 
' ish, the water nearest the surtace being the best. All the residents depend on cis-) "4 aes 
_ terns for their domestic water supply. Near the center of the counts good water is S 
obtainable at a shallow depth, but these wells dry out in time of drouth. In the — Se 
~ Sandy Creek neighborhood, about 24 miles northwest from Cisco, are several wells 18 ire a 
_ feet deep, affording a good supply of water, and Mr. G. W. Pearce irrigates his garden "shee 
_ from one of these wells. The railroad dug a well in the same neighborhood 14 by 14 i Ea 
_ feet 65 feet deep, but secured no water. A boring of 200 feet was then made in the | rae. 
_ dug portion and the water rose within 12 feet of the top of the dug well. As the 
_water seems to contain an excess of soda the well was abandoned. 
_ Beginning southwest from Cisco and thence to Cottonwood post officein Callahan e 
County, about 20 miles distant and extending south and west from that point about sg fe 
16 miles in either direction, is a region in which water in the greatest abundance is Med 
found within 3 to 40 feet from the surface. Most of these wells have excellent soft tae Fam 
water, though a few are brackish. Nearly every one of these wells held its own dur- 
_ ing the drouth of 1886. On the Texas Central right of way, about 4 miles southeast . 
from Cisco, the railway bored 400 feet with a diamond drill while prospecting for Se 
' coal. At40 feet a good supply of fresh water was found, but it seems that no more Rr 
_ was found below that point. . . Ss 
_. The mean annual rainfall is 27 inches and is usually distributed more favorably ‘ 
_ for fall, winter, and spring crops than those maturing in summer. The following ob- Pass 
_ servations will apply to Eastland, Callahan, Palo Pinto, Stephens, Parker, Shackel- Ports 
ford and a number of adjoining counties in which coal indications are more or less es 
_ humerous, and in which there is post-oak timber. a 


_~ Considerable areas in all of these counties are of a clayey nature sufficiently tena- 
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by the irrigation storage “tank” or reservoir. 
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cious to quickly shed water. Ouly a small proportion of the rainfall is retained ‘im — 
this class of land, and in consequence much more water must be supplied these — 
lands than to the sandy loams common in the same country. These loams senna 
lie on the clay and hold water to a remarkable degree, producing during the drout Or 
of 1886 fair crops of cotton and corn, while on the clay lands, thousand of oak trees — 
that had attained a growth of 12 inches diameter died. The sandy lands are virtual — 
reservoirs of water, are generally smooth, and have very few water courses, as they © 
seem to retain all the rains that fall on them. The clay lands, on the contrary, are as 
full of water channels and ravines, and during heavy rains shed the greater part of | 
the water falling on them, The ravines and other water courses become raging tor- — 
rents, which are poured on the lower-lying lands and cause tremendous damage 
there, while the rain that caused it has done but little good where it fell. Owing to 
the tremendous ‘‘ wash” of these torrents, there are thousands of places where water 9 
an be stored to advantage, in bodies covering one-half of an acre to 20 acres. There 
are very few farms in the clay lands, where a few days’ work would not build a good a 
reservoir. Part of the crop is lost nearly every year, when practically there is no a 
excuse for it. As irrigation will only be needed in June, July, and August, a reser- ~ 
voir or tank 1 acre in extent and 5 feet deep, will readily supply all the water needed & 
for 40 to 60 acres of corn or cotton. The clay soils, when built into ‘‘tanks,” will — 
hold water like a jug, and the only loss will be by evaporation. On a good many . 
farms a ‘‘tank” can be built on the upper end of the farm, but where this is not prac- _ 
ticable, it can be built on the lower end and pumped to a second tank on the upper | 


= | 


end, thus: De, 


Quite a number of reservoirs have been built since 1886 for stock water, and these ~ 
hold water all year. The people realize the value of irrigation, and would apply it — 
if they knew how. They admit that they can have all the water they wantif they — 
store it; and they admit, further, thatif every farmer and stockman in these counties 
would build atank or reservoir, that they could completely change the climate. They 
would have good water in their wells, have thousands of springs, haverunning water _ 
in their creeks all year, and, above all, would have rains when they need them, as 
the evaporation from thousands of bodies of water could not fail to provoke rain, ~ 
where a hot, dry soil would not have such effect. ‘ a 

Ihave devoted considerable space to the matter of storage reservoirs for the reason _ 
that, first, what water there is in the sandy tracts is needed for local, domestic, and 
stock use. If there is any over for irrigation it will be used there. Idonbtthata — 
larger supply will be obtained below. On the clay lands common dug wells run into — 
salt and soda after going down 20 to 70 feet from the surface. The flowing wells at — 
Gordon, and the other borings at Eastland, Cisco, Albany, Baird, Trickham, and — 
Waldrip show salt present at a depth of 200 to 1,600 feet. If good water is found ins 
artesian wells it will be at such a depth as to make it unprofitable for agricultural — 
purposes, unless a very large flow, say a 1,000 gallons per minute is secured. Under — 
the circumstances, I see no other efficient way of securing water for irrigation than — 


we 

Erath County.—There are a large number of flowing wells on Paluxy Creek, vary- _ 
ing in depth from 120 feet to 800 feet, in cost from $100 to $1,500, and in flow from 20 — 
gallons to 200 gallons per minute. I could not ascertain the correct number, as dif-— 
ferent persons stated varying numbers from 25 to 175. The wells seem to be con- — 
fined to the valley of the Paluxy and a few of its branches, increasing in depth the — 
farther up stream the borings are made. Here,asin Hood County, the newer borings — 
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tendency to rob the upper wells where there is a number - 
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applies here as in the other artesian districts, that-the deeper the boeines ci 
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de the stronger the flow. There are also a great many pumping artesian wells — 
county ; these are in the vicinity of S tephensville and some of them are 200 
nse storage reservoir under pressure beneath. This also applies to wellsinthe a 
r Of Skipper’s Gap. Along the north line of the county salt and sulphur water 
ig town. It seems to be the rule here as in Palo Pinto, Eastland, and Callahan 
es, that wherever there are indications of coal good water can be only foand pis Vile 
neficial to plant life. Hon. J. L. Humphries, county judge, resident at Bluff Dale, _ Be 4 
ks that strong flows could be had most anywhere in the county by going deep © ~ 
gh, say 1,000 feet to2,000 feet. The annual rain fallis 27 inches, sufficiently irreg- ney, 
ccasion sol ery rarely resulting in totalfailure. — Paes 
two irrigations, equal to a 3-inch rainfall, applied in June and July, would - 9 
all p) This water can be readily 
pplied by the artesian wells, common welis, and dirt storage reservoirs, | 
m 158 feet to 391 feet and in cost from $273 to $910. Flow varies between 34 60 Oh: cae 
Ons per minute. The water appears to be beneficial to plant life, and the wells 


The water is raised by windmills but isvery abundant, asthereseemstobe 
und at a depth of 960 feet, as shown by the flowing well at Thurber, a coal- a 
eat depth. Allthe artesian waters in this county except the Thurber well are 
to occasion some loss almost every year, but y 1 } 
all probability secure perfect crops nearly every year, e 
‘rio County—Three artesian wells have been bored in this county varying in depth — he 
used for irrigation of about 3acreseach. The mean annual rainfall at Castroville, ’ 







ing wateris 


miles from the north boundary of the county, is 22.45 inches. Drink 
btained from wells of moderate depth in nearly all parts of the county, 
Gillespie County (altitude 1, 
ings numerous. ; 
|. Gonzales County.—Dr. J. K. P. Green’s flowing well, 130 feet deep, cost $400—flow _ y 
‘allons per minute, used for general purposes and irri gating garden. J. M. York’s «7? ¢ - 
ell, 192 feet deep, flow 34 gallons per minute. James Been’s well, 216 feet deep, 5 © 
lons per minute, water in all three soft and clear. Ordinary wells of moderate 
‘pth, but many cisterns used, Annual rainfall about 38 inches; generaliy well dis- 
tributed, though late summer cfops are sometimes injured by drought. oy ee an 
_ Goliad County.—Hy Shaper, county judge, owns two flowing wells each 60 feetdeep . 
wing 10 gallons per minute; not used for irrigation. Annual rainfall about BO ON aka 
hes. Ordinary wells of moderate depth. MH 
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700 feet).—Rainfall 28 inches. Wells shallow and 


























rrayson County.—Four artesian flowing wells near Pottsborou gh, not used for any 4 ial 
rpose. Ordinary rainfall 39.94 inches, and often in excess. No irrigation practiced 
ounty which is a fine fruit growing region. ee Ce eh 
Lom Green County.—H. C. Sweet, Mangum, Tex., * Water is obtained in ordinary 
Us in from 12 to 40, feet all over the county.” apt 
ardeman County.—Rainfall principally in falland spring, very little in mid sum- 
. Irrigation not necessary for wheat and oats, but would greatly benefit corn. Gs 
‘é not observed rainfall closely but think 12 inches fall between April and Sep- 
sober.) ig Leena ri 
Haskell County.—A. C. Foster, Haskell: Irrigation would assist 50 périvent: a. 7 he nee 
Hays.—Mean annual rainfall above 30 inches. Ordinary wells of shallow depth, 
flowing wells. i 
Hill County.—(J. O. Files). In this vicinity there is a number of flowing wells, 
ere is one here at this place 250 feet deep; the water stands 150 in same, bore 6 _ oe 
hes‘in diameter. The supply is considerable, and has never been tested. A wind-. eb 
il is used for elevating the water, and has never been exhausted. The waterisvery  ) ~ 
‘in all of these deep wells there seems to be slight traces of sulphur, but not un- | 
easant to the taste. : 
We have what we call surface water which we strike in digging from 10 to 40 feet, 
i d affords an abundance of water for general purposes, and it-might be used for irri- 
ion purposes to good advantage. We have also springs that have never been 
own to fail. : | eel} 
rtesian water could be obtained anywhere in my vicinity by going deep enough, =~ 
, a8 a general rule, the deeper, the stronger the flow. The kind of water storage, — 
6 we usually have is dirt thrown across ravines, which after catching full hold 
rough the dry season, and have been used only for watering of stock. The system 
f irrigation has never been tried hpre. For the last few years we have had sufficient ~ 
infall to answer all crop purposes, though this country is subject to drought; 
en irrigation might be used to great profit. There are great numbers of bored wells.’ 
























































hin a radius, say, of 10 miles. Itasca, a town on the M. K. and T. R.R,, 6 miles . 
of here, is its principal water source. It has dozens of such wells, and wind-, stk a 

re extensively used for raising the water. One well of this kind supplies the RRP?) 

88 portion of the place. I suppose if the water was properly used it might irri- ERR eS 
or 10 acres of land. No flowing wells in the neighborhood of Itasca; the rapt a! 
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nearest. are the wells in Files Valley,.and all bored wells in the v ‘do notf } 
The one I mention, to wit, 250, is deeper than the wells that have a good fi Wee 
ok Hood County.—A great number of artesian wells along Palaxy Creek, some of w! ic 
|. ‘are used for irrigating gardens. The flow varies from 10 gallons to 50 gal ons 
minute, the depth from 236 to 500 feet, and the cost from $250 to $500. — Irriga 
| eonsidered necessary av times, though crops are made every year. ‘‘ Tanks” or ar 
ioeres —< ficial ponds for stock are quite numerous away from the streams. The annual ré i 
eget fall is 36 inches, generally sufficient in fall and winter, but sometimes deficien 4 
aes ae summer. . Ordinary wells are of moderate depth. / + he ba 
Se i --__-Tsaac Moore reports: “ There are a good many artesian wells in this section. Some: 
| ‘rise 20 feet above the surface. All go through blue dirt. and red marl before the Yb 
strike water. 1 have a well 201 feet deep, 3-inch flow ; water good for all purposes ; 
iy irrigate a garden, and if all the water was saved could irrigate 16 acres.” ie: 
— Jack County.—T'wo flowing wells, 7 miles west of Jacksborough, 96 feet and 130 feet 
deep. Mean annual rainfall, 26.23. Irrigation deemed necessary about one year i 

_ three, according to opinion of Mr. O, Jasper, Jacksborough, ‘Tex. Sey 
Johnson County.—James A. Drennan, Equestria post office: ‘Rainfall b tween 
a _ April and September between 7 and 9 inches. Irrigation necessary from 15th of June 


to September 1.” (Soa 

Mean annual rainfall, 24 inches, falling mainly in winter, spring, and early su 

mer; sometimes scant. in midsummer, Good wells are easily obtained. Texas State — 
MN j SO al 


Report, 1882. t 





Ae aye ody. Karnes County, Skiles post ofice.—‘‘There are no artesian wells in this sectio 
ae Several bored wells; water obtained at from 120 to 200 feet. Some very good, so 


salty. Artesian wells could no doubt be had by boring at from 500 to 900 feet.” Pe 
Annual rainfall, 35 inches; most*abundant in fall, winter, and spring, and often | 
too secant in summer for late crops. State Report, 1882 Tome | 


~. 
wa 
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Pipe cys! Kerr County —Japonica, Ann E, Joy: ‘A. E. Burgo, A. H. Cox, W. R. Bean, J. | 


_ -—-s* Vining, L. 8S. Hatch, A. J. Merrett, and others have vored wells, not artesian, rangin; 
in cost from $300 to $500; used for watering stock. The water is raised by windmill 
i ! and is said to be good for watering crops.” oo) SAC naan 
HP ii a _ Irrigation does not seem necessary every year, but is needed for vegetables, unless the. 
season is very wet. Those that live on the water courses have lasting water all the. 
, time; on the “divide” they use wells and windmills. Altitude, 1,650 feet. Rainfall 
29 inches; greatest fall in April, May, June, August, and September. Se ala 
Kimble County.—Frank Vickrey, county surveyor: ‘Irrigation necessary more or _ 
Merit less every year.” a 
_ + ' + Mean annual rainfall 24.90 inches, but is not usually so distributed as to insure — 
_ spring and summer crops, for which irrigation is necessary and could be cheaply ob- _ 
Weis tained on many of the streams. Texas Report, 1882. (en 
__. Lampasas County.—The mean annual rainfall is above 32 inches, and is usua ly 
Be PTY « sufficient for all fall, winter, and spring crops, but in late summeris sometimes scanty, _ 
CR 8 though most crops are reasonably sure without the aid of irrigation. General al 
tude about 1,200 feet. Texas State Report, 1882. hs hE 
«La Salle County.—A flowing artesian mineral well at Cotulla. Common wells easi 
ruspe | obtained, though much water for live stock is collected in storage ‘‘ tanks” or di 
ree - reservoirs, Mean annual rainfall is 23 inches, but is not so distributed as to insu 
Beh ved late crops, which frequently suffer from drought. Farming asa distinct pursuit is n 
¥ followed, the only land tilled being small patches attached to stock ranches. T 
~. annual rainf ll in the vicinity of the Cotulla flowing well (reported elsewhere) is 
j: stated to be about 16 to 20 inches; during cropping season, April to September, — 
Te - from 2 to 10 inches; irrigation needed three out of five years. tot 
Bin Llano County.—The mean annual rainfall is 24.90 inches, Late summer crops some- 
times require irrigation, for which the facilities are ample and convenient along the 
s several streams, and to a limited extent near some of the springs. Ms 
Bie 9 ' McCulloch County.—J. L. Spiller, Voca postoffice: ‘Irrigation is necessary every 
year. Some bored wells here. They cost $1.25 to $1.50 per foot; others cost $3” 
» per foot. All are in solid sand rock 25 to 75 feet. One in town here is 85 feet dee i) 
I suppose it could be used for irrigation, though it would be very expensive. No 

artesian wells in this vicinity.” . ae 
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ne 


’ 
os 


. i Rd he 
a There are two bored wells near Waldrip, bored by coal prospectors, which are used 
Mh for stock. The water is too salty for purposes of irrigation, The annual rainfall 


Rin.” is 24.90 inches, and it is believed to have gradually increased in quantity as well. 
ee regularity of distribution within the past decade.” Altitude about 1,200 feet. (Tex 
Nes State Report, 1882, ) fs 


ne. | Menard County.—F.M. Kitchens, Menardville. ‘ Rainfallin the county very irreg- 
» + ular, and irrigation is necessary every year.” nae 


Deep borings for water result in the finding of sour and salty water; that, is, 
150 feet sour water and at 450 feet oil and salt water, thoagh Mr. K. thinks fr 
was struck at 800 feet. Shallower borings seem to afford good water. | 
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Reise aero: en hey pes ttered at Here McKavett, was, for the year, 1878, (5 750k i 
a ah d 9, 16.65 inches; 1830, 28.61 inches; 1881, 21.72 inches, the highest SSRN 
onthly precipitation being in July, August, and October. In an article prée. eG ae 


for the editor of the Texas Almanac for 1867, by Hon. James E. Bruck, at that = | 












representative in the State legislature, the fact is stated that near the center — rg 


ne county, on the San Saba River, are found the remains of an ancient missionor 
dio, believed to have-been occupied a hundred years or more ago, and near it. | 
ul mistakable evidences that many thousand acres of the valley were at one time's! yew 
in cultivation, by systematic irrigation, and that wheat was the product chiefly 
srown.” (Texas State Report, 1282.) oe: 
Lennan County.—At Waco are the strongest flowing wells in the State. There’ —  ~ 
five altogether. Four of them are owned by the Bell-Moore Water Company of — RS 




















































o. Of these the largest has a bore of 8 inches and a depth of 1,852 feet; another § , 9 
1 has a bore of 52 inches, and the two remaining ones have a bore of 44 inches ~ Se NS 


a depth of 1,834 feet. Tne cost of the largest well is given at $7,200, that ofthe 

ch well at $5,000. The two 47-inch wells ‘probably cost each about the same, mi CNS AA 

were all intended for &-inch wells, and the reduction of bore was due to acci- = 3, 

- This would equal an expenditure of about $22,2C0 for the four wells, towhich Be 
L ly 4 wy! y 





ht be added the cost of four other borings which resulted in failures. 
he Waco Water and Power Company’s well has a depth of 1,812 feet. Its costis — 
known but can be estimated at $6,500, if not more. Assuming these figures to — 
roximately correct (though the same work can now be done for much less 
By since the drillers now thoroughly understand the nature of tbe material they 
rate), the cost of the five wells, exclusive of cost of former experiments, of 
pipes, water mains, storage reservoirs, hydrants, etc. , would be $28,700;. ‘The; Sata 
tised capacity (daily output) of the Bell-Moore wells is 3,200,000 gallons, and: 
of the Water and Power Conipany’s well is 1,200,0C0 gallons, aggregating daily ox y 
9,900,000 gallons. None of the wells are used for purposes of irrigation barring the — 
kling of lawns and the watering of flower gardens. From an agricultural point — 
lew these wells are in the wrong place. The annual rainfall about Waco 18, aC=) 4 
ding to the report of the commissioner of statistics of Texas for 1882, 39 inches 5 hy 1 Stee aa 
“seasons are generally regular and protracted droughts are of rare occurrence.) © \ wiadete 
1e wells constitute the water supply of a city of fair size. ney ; Bak ok 
di these wells were situated on the Texas Staked Plain, where they could count asa 
fi tor in irrigation, they would prevent the following possibilities: The rainfall of 
he Staked Plain varies between 18 and 30 inches, falling mainly between the 2ist of _ is? 
Til and the 15th of September, apparently at precisely the right time to perfectly — 
ure crops. But this is not the case, as the rain comes in tremendous showers at 
- perotiandy long intervals and without regularity. Some locality will receivefine 
showers at short intervals, while some other point not 30 miles distant will al- (igh 
lately havea deluge or adrought. Now, taking 18 inches as the minimum quantity 
ainfall any locality on the Staked Plain and Panhandle is likely to receive, it 
ald be safe to allow a maximum quantity of irrigation water, equaling a rainfall 
18 inches, to be supplied artificially. This would give that section of country 
quivalent of a 36-inch rainfall, distributed just at such times when needed, se- 
ing a perfect crop in every sense of the word, which means from 40 to 50 bushels 
wheat and from 90 to 120 bushels of oats and from 1 to 2 bales of cutton per acre, 
é driest time on the plains is from the middle of September to the 21st of April, 
id two-thirds of the artificial water will have to be supplied during that time. 
upposing the five Waco wells to be situated on the plains, there would be avail- | 
_ able 5,000,000 gallons, or 1,825,000,000 gallons in one year. Each acre thatistore- 
ceive its full share will be entitled during the year to 488,772 gallons, the equivalent 
18 inches of rainfall; 3,734 acres could then receive their supply from these five 
8 during the year. Divided into 40-acre farms there would be 93 and a fraction, 
) successiully irrigate these each farm would require a small storage reservoir, Cir-_ 
ar, 66 feet diameter and 6} feet deep, which would be filled three times during the 
ar; four irrigations of 44 incheseach would be more than enough, The cost of the 
at Waco is about $28,700. Say that, if the water were known to be present, a. 
ww of 5,000,000 gallons daily could be secured on the Staked Plains at $30,000, the 
estment would pan out about as follows : Divide the cost ofthe flumes and ditches 
sary to reach each farm among the acres to be irrigated. This may amount to 
‘$20 or $50 per acre. The cost, whatever it is, constitutes the value of the water 


re 
4 





, Which probably will not exceed $10 to $15 per acre. The use of the water - sy Be fish 
t to be worth $2 per acre, though it can be furnished for $1 per acre. Figuring 


} per acre, the annual income will be $7,448, or about 24.8 per cent. on the money , 

sted. Thecost of the supply per acre will be about $8.03. It is evident from the ~ 

oing that artesian wells, if strong enough in flow, will pay, and that it will pay ~ 

lepth of 1,850 feet. In fact wells from 2,500 to 3,000 feet will pay if the water is | 

e, but under present conditions private capital can not be obtained for the pur- 
f ascertaining this fact; but once assured that the water is there, I believe — 
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pore S\ -thet an unlimited amount of money could be obtained for the boring of ‘such we 
‘hte _ _ Maverick County.—W. A. Fitch, Eagle Pass: Artesian well under construction, - 140" 
feet deep. Salt water at 360 feet and at525 feet; gas at 580 feet. Mean annual rai - 
Wo .\fall 13.06 inches.’ REARS ccs i stuck or 
 , Montague County.—J. H. Wolson, Sunset: “No artesian wells. An excess of rain — 
during the past month; need no irrigation. All wells in these parts are bored from — 
+. 40 to 120 feet deep. Excellent water, slightly limestone. An abundance of water — 
Was _ found in gravel and quicksand, but all on a general level. There is a mineral well ~ 
My iat at this town.” 1 ed 
FS tiene ‘Wells of good water can be obtained in all parts of the county at an avefage 
depth of 35 feet. The mean annual rainfall is 30.23 inches, and is usually so distributed _ 
sake, rv that protracted droughts are uncommon. (State Reports, 1882.) eee 
Ba ahd, Palo Pinto County, Gordon.—There are three flowing wells at and near Gordon, 
_ varyingin depth from 488 to 498 feet, costing from $500 to $800. The water obtained — 

_ contains salt and gas, and is unfit for purposes of irrigation. Mr. G. W. Cotney, of 
Gordon, thinks that the last water obtained was fresh, and that by the use of proper. : 
¥ ‘casing good water might have been received. The flow from these wells is only about — 
_)  agallon per minute. There are no common dug or bored wells at Gordon, as salt. 


a 












water is found: the same applies also to Santo Station, 11 miles east.. A few miles — 
veh _ @way from the town and the line of the railroad there are many ordinary wells, vary-_ 


_- ingin depth from 30 to 40 feet, affording an abundant supply of hard lime-water, — 


—-——s« good for domestic use. The rainfall in the county is 26.23 inches, so distributed ag 
to generally assure fair crops; but in some years the rainfall is very irregular. The 
| county is hilly and affords hundreds of fine locations for storage dams. Water for — 


irrigation can be obtained from wells in some parts of the county, but in others the 
_ storage reservoir will have to be relied on. The soils are clayey and will hold water — 
------—s-wellif used for dams. A little labor and energy displayed by the inhabitants in the 
S40" work of securing a water supply could make this a very rich county. Ee ae 
Parker County.—There are six or seven flowing wells within a radius of 2 miles Of) 
: Springtown, and this seems to be the only point in the county where such have been 
_~-———s obtained. Water generally is obtained in ordinary wells at a depth of 18 to 40 feet. — 
The rainfall is given as follows: 1878, 31.34 inches ; 1879, 23.71; 1881, 23.54 inches; 
Spt eet ‘generally sufficient to mature crops every year. The western half of the county is 
somewhat ‘hilly, and is to a large extent covered with post oak timber. The subsoil — 
+... in many places is a stiff red clay, and is usually found in such localities where it 
aay could be used in the construction of storage ‘‘ tanks” or reservoirs from 1 to 10 acres _ 
in extent. Compared with irrigated lands, the people of this county get a “half — 
Rite crop” from year to year. They could vastly improve on this by using the facilities. 
. they have at hand. F. D. Pinkham, at Milsap, writes that ordinary wells in his. } 
























-- neighborhood are from 20 to 120 feet deep. , Cae 
TAA _ Duval County.—‘‘ During the last decade the rainfall has been annually 29.30 inches, — 

eee and more evenly distributed than formerly. Summer droughts have become less fre- 
Pou quent and protracted. Farming is not carried on as a business; cultivated land is _ 


_ only seen in connection with stock ranches and limited to raising vegetables and corn 
for the rancheros. Wells of pure water are generally obtained at a moderate depth.” 


q } 7 _ (Texas Report, 1882.) ‘‘There are some wells in the connty 250 to 300 feet deep that — 
_. are operated by wind power or pumping jacks. No Artesian wells in the county.”— _ 
4 Jno. J. Dix, county surveyor. Sto 


| Robertson County.—L. T. Fuller, Calvert: There are a great many flowing wells a 
‘through our bottom lands and two in town. i oe Ade ) 
:) San Saba County.—J. H. Martin, San Saba: The average depth of common wells is — 
from 20 to 30 feet. Many of these dried up in 1886. They then bored 100 feet further 
and the water then rose to the surface. Water to irrigate 10 or 15 acres can be hadon — 
almost any farm. At the present time there are barely 1,000 acres under irrigation, — 
water derived from springs. The water for one farm is pumped from the San Saba 


River. Farming lands are worth $4 to $10 per acre, and irrigated lands $50 to $100. 
per acre. . Een 


DISTRICT NO. 3.—ARID REGION. pe 


This district comprises all that portion of Texas lying west of the ; 
one hundred and third meridian, where it crosses the Pecos River, and — 
south of this river to the Rio Grande, which forms the south boundary. — 
All of this territory adjoins New Mexico on the north. It contains | 


ns 

te the counties of Brewster, Buchel, El Paso, Jeff Davis, Foley, Pecos, — 
Loving, Presidio, and Ward, comprising in all 31,620 squaremiles. The 
| altitudes of the district are given as follows: ‘BD 

* " : 

Aare ‘ : tabi 
Lie Rs A ; re Ree aes 
Wiehe i i * d cf pte, VERE Premnenn PUI. radi be Cy 


ree t ' Pre ; a An ‘Peat.’ ee 
Ch IDB ont ananret des Sanath esol ‘Ms 
Wendell: ceils 5.0) 2 rae 223 We 
i Valentine i he 


5, 8 
fitio, how Allamore : yi a a) 
e ra Blanca ae Alpine - 0.200. eee ees 4, 485, 
ete twill way; Strobel 4, 493 — 
ALtuhey Hoes he es ae euces 4, 642 — 
Marathon 4, 043 — 
Warwick (ied ele 4 
Hayinoad wi a ec ee 3, 883 
Maxon Spring «ipods ce. eae 
Rosenfeld we eeeeee- 3, 665. 
Longfellow, 22. sha teye dt oes 274 
Emerson St 8,005 ar 
2,780 . 
Eldridge ‘ 2, 362. iF oe re 
Dryden 2,109. v s wy 
Rueete 1, Ghia 
Lozier ; 1, 535. 
be edo wiao DAE 
han stry you Ses eee £ 54 ae a 
Pouce sntawit esis aoe 1, 418 By!" 


okt Feet. 

ee Bevondide 2,115 Leon Spring 

Fort Bliss.... 3,830 Ojo Escondido 
if ‘omanche Spring Pecos Spring 
Fort Davis. Presidio del Norte 

gle Spring..... Fort Quitman 
Hueco Ree en eos OL le Ss, "450 Fort Stockton 3,050: ay a 
‘Hueco Tanks North Franklin Mountain.... 7, 069 — 


nnual rainfall as observed at El Paso and at Pecos City, varies - 
en 10 and 17 inches, being precipitated mainly in the months of 
July, and August. The rainfall is very irregular, and agricultural — ea 


* 


its without irrigation are out of the question. On the mountains 
uinfall frequently equals from 10 to 15 inches ina sin gle shower while _ 
ower lying plains or mesas receive less than that during an entire 
_ Deep well borings have been made in a number of localities, but 
tesian water has been found except in the valley of the Pecos River. 7 


Depth. | Bore. | Cost. | Remarks. 


Feet. Inch. 

250 : 9 gallons per minute. 

315 60 gallons per minute, pressure 20 
pounds. Bh 
javific Railway 220 Water rises 27 feet above ground. Aig 
3 Nua “ELSA Ge ae pepe ae Te 185 60 gallons per minute. . 

e Synch i iAtw dar o OP SE SO See 185 Do. 

0. ; 185 Very light flow. 

WOlayion.., TSS ees 227 ) 

herson, Cook & Walker 213 
Walthall & Powers 250 
ve lley Land andIrrigationCom-| —_237 





vie 

r. | All these wells are bored withina 
: $, Phillips & Allen 237 ¢ circumference of 2 miles, and all 

ton FB Robertson ... - ee aa BctaraS spear of them have a continuous forts OS 







































4 Peas m ark Sa: ye pneu 3s ae 

srt) fe wt Me hs eis ake ud “" Re Na ed of ig . i ” paeteea a | 4h 

Mi rag rescue a etay A Paty he 4 ae seine Psat ial MET yer Cf PAG riba ‘he she ee 

AE I aa CHR MC LRN pha DN eae ALCAN L oH NIN 9 

pice gia 294 EL RLOUAN I ot vee) aa _ ARTESIAN WELLS, mire tah ee 

| ste 7 Aa " Ni " ya c \ “on abehad Ma Pets a "4 ee Uk J ay 7 { pi. nr 

These wells are located on section 40, H. & G.N. survey 

¥ 69, block 4, H. & G. N. The water in allof them is slightly brackis 
ra ¥ ' > oe : , ph’ PERE ieee aoe 

some being better than others; in one or two some saline ingredie 

ae: The water, however, is not injurious to vegetation and in a small ° 

is used for irrigating gardens, though most of it is allowed to run 
libitum and make a mud puddle of the vacant town lots. Saye 

cin again een y Flowing artesian wells at Toyah, Reeves County. ~ es h ee ; 

a an Dot Owner or informant. Depth. D at Cost. Remarks. pou Pee 

mest Feet. | Inches. eat 

ree. Tec A> Poxne ahd Pacific Railway... 834 ; ist ate § Peers per minute, or 432,000 zalloneay 
WP rat . About 9 gallons per minute. Now being bored 

7 BIO aivewrglveinss ot h4enes 514 |e Ao bar as | down farther. hae ty ce 

Be is" *Top) ."\. tBottom. 

na Ms i 4 yt a 

rae ° . . * Poecs, 

e _The water from both of these wells is white sulphur with a salty taste. 


and can be used to advantage for irrigation, as the water does not seem — 
+ to be injurious. | Oe 
At Toyah the water is found at 20 to 30 feet. Underneath this, at 
depth of about 200 feet, at Pecos, is artesian water under great pressure. 
~ Now at Toyah, altitude 2,975, the same water is found at about the same 
— .. depth and in about the same material, but it is devoid of pressure here. — 
At 852 feet a strong flow,(300 gallons per minute) of sulphur water was — 
obtained. (It is claimed that the sulphur came from some higher point — 
te in the well and that the bottom water was pure, and that the present. 
outflow is impregnated with sulphur only because the casing was defect- _ 
~ .». ive.) Itis probable that this same water will in all probability be foun 
at Pecos at a similar depth. Adding to the pressure existing at 200 fee 


it 


+ 300 gallons per minute through 3-inch pipe, the weight of a column of — 
ri _ 370 (the difference in altitude between Toyah and Pecos) it is easy to’ 
presume that at a depth of 1,000 feet artesian wells can be obtained | 
scene) which will flow from 1,000 to 2,000 gallons per minute, ~ ae 


. «The wells of this subdistrict as a rule are very deep and the wate <i 
' found in many of them is practically unfit for use. Those on the Lanonia © 
_ Mesa, north of El Paso have been described. A few shallow wells, nine — 

or ten, are in the valley between the Diablo .and Carrizo Mountains, — 
and are from 30 to 40 feet deep. Their supply is perhaps sufficient for 
a few hundred head of cattle, but they will have none to spare for ir ‘yf 

_ gation. Whether or not artesian water can be obtained on the great. — 

_ mesas in El Paso, Presidio, Buchel, and the southern part of Pecos — 
| Counties, the authorities differ. Some of the well-drillers claim it can . 

be found and some geologists assert the contrary, with the history of | 

We: the Southern Pacific and Texas and Pacific Railway wells in their favor. 
The geologists predicted total failures at Pecos City, and a most abun. ~ 

dant flow was secured, not only in one well but in twenty-three. Onthe | 
other hand, an-enterprising well-driller, with more perseverance than — 
discretion, tackled the granite core of Franklin Mountain, north of El © 
Paso, bored 800 feet in granite and left a dry hole. It is asserted that. 
going north of tbe Franklin Mountains, and east into the valley between © 
the Franklin and Husco Mountains there ig a vast underground strear ae 
and that in this valley flowing water could be obtained, . 4 a 


7 , wir 
ee ‘it ae 












used. Unfit for steam 
for irrigation, or hu- 


Ries Piles . man use. 
private party could maintain a well here. the depth too great and the cost of raising too much. 
a il. a 
Torbert...... a 3 Eateregt Pacific Rail 1, 060 ; ie i Go0e tre sa-2k Only a seep of water. 
Lanoria Mesa.... Searle Mesa County: / 
y ii Be Ne toNe clare cia ekg SAG Wee Soo, eae 
On Dawah a acer s ods c Oe steal coed dee em ee 
NORE eae ee Dab blaneS ey Tibia coset ck on ae 
5 fu RS Bete 45 7 IN BR ae Ned EO NY Bes ey) 
INOSOt ces co bees tictot ALO Nand ct nto upatee a Pit aoced ne 
Miata oie MEU we J TL TE ty RS ae ep tL 


ore No. 24 
ells Nos. 2, 3, 5,6, and 7 all finished at average of 30 to 35 feet below where water was struck, being 
on of sand, gravel, and water, which percolates into the pump pipe as fast as it éan be pumped. 


y underlies the whole mesa, as one vast lake bed. Water being perfectly pure and soft as per fol- 
nganalysis: 9° temporary hardness, 6° permanent hardness, equivalent to 8 grains carbonates to 
on of water. ‘Clark's scale.” Well No. 4 struck water at 225 feet and continued in water and sand 

4 feet, where a stiffer formation of clay. Cased same off, and in penetrating that the water rose to 


of the surface and afterwards sunk to original level, where it now is, about 215 feet from sur- 


‘ “a on this well is being continued. Information from Messrs. Newman, Russell, and Cotes, 
Paso, Tex. 


s County: Z 
Wryden..2....... Pecos Land and Cattle BOO Me apes 11. 80 51 | Inexhaustible to 


Company. horse-power or 
windmill. 
DO... 22 +200-- W. W. Simmonds: ‘‘ All deep drilled wells 6 to 10 inch drill used. Water 


rises to about 540 feet of the surface.” 


uals to a depth of 150 feet, but none deeper than 200 feet, with good results 
as to water.” 


Finlay .-.-....--.| Southern Pacific Rail- | 1, 080 Bj. - nce en [nae nae Bad water at 396 feet, 
MG way. and wellabandoned. 
Sierra Blanca ....|.._.do ......-..--. Jeane bik OSS Rane See Ue Unlimited supply; 
oem ; poor water; pump 


xg lons per hour. 
; ‘ Man peek soiswetet Small stream; fair wa- 
ter at 696 feet deep. 
3 Well abandoned. 
i ee! doe ak 2, 029 ; ives Nias Sete hee, od pe 1,500 gallons per hour 





exhaust weil in 3 
aa hours. 
Davis County: *5§ : 
rt D i Peer edge... Seay 245 ‘ Fea ee Seite. Excellent water. Ca- 
Valentine Sescese|-oe do. 1, 18 pacity, 1,2u0 galions 
on, per hour. 
uchel County: *93 
ach 3 ths Woe eee 9 3 Dak ite eat, ese aD Shp een TY Water abundant. 
axon pprings -.|---- or a 1463 Well abandoned, 
os County: ° ‘al s 

d ON e Nees ane 683 B45] SON cake eth ate eats Fair water ; 1,250 gal. 
Longfellow seeees[--*- do ...... lons per hour, 7 
LO a Pe sepa 987 Bil dence Wale tate aetaler acs Good water ; 1,700 gal- 
Sanderson meccees|-oes do . a aoa per hour, , 
Pe Mae N Ue ase whos weoz.| 1,797 ; seceeae-[ever----| Goodwater; 1,y00 gal- 
“Dryden stseereees|-22-d0 ; lons per hour, . 


Be) 0 does sesh eecteee snc 170 | 7X. 18 1 tenn ct -+++-++-| 1,000 gallons per hour 


exhausts the well 
in2 hours. Fills y 
again in 2 hours, 


Re i ail- 680 |.....25.Jeocsenc.|-oeeeees| At 480 feet struck a 
+ Eagle Flat. ...... ree Aerial ray cavern sa inches 
me eep. Oo Water. 
This well has jgssu- 
ing from it, part of. 
the day, a current of 
air, The remainder 
of the day the air is 
sucked in. 


* Top. ) t Bottom. 





Pag b ene | Ne oh ws ( 
Ny N- ‘ ey, 1 os Naan es Rated SEM SR GRE DS A Oe taba 
hk, a ie 4 ; Mee: i Bas : ee j ant Lag! (fs sf ; ‘ ; it ae 
ee » ARTESIAN WELLS’ ai Aad ete LEYS 
} hy: ‘ as | Ai : sy s I N ‘ y ; na i 
4 Other deep wells in District No.3. 
; Stage 
as i of 
oz tion. Owner. Depth. caren Cost. eer Remarks. 
sur- 
iy. face. 
+) * ' . 
County: Feet, | Inches.| | 
a Blanca....| Texas ané Pacific Rail- 5, 000- PA treks $4, 500 905 | Water strong alkali 
4 : way. 


and brackish, rarely ~ 


g the drilling engine on a 3-inch pump can not decrease the supply in the least, which appar- 


De aeaee -----| J. R. Marmion, county surveyor: ‘‘ A few wells have been bored by individ. ' 


capacity, 1,800 gal- 
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in District No. 3—Contint 
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EARS Goh ne Nan 
Other deep wells: 
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i Re {pero Of toy 
ie Location. Owner. Depth. Diame- Cost, | Water 






ter. 
4 sur- 
' : 2 » face, 













Feet. | Inches. ; Reet st 

‘Reeves County, Pecos City: Sixty miles above Pecos and 18 miles from Pecos River a well 
‘bored by C. H. Merriman, 300 feet through red sand rock and clay in alternate layers, with no trace 
water from first to last. There is also reported, as bored by him, a well 9 miles west o feity—depth, 
feet ; plenty of water. Also a well6 miles south. Went down 318 feet and stopped in white sand rox 
- ‘water at 15 feet, and at 180 feet struck 80 feet of coarse gravel and pebbles, water rose to 15 feet of 
os well. Could not be lowered by pumping. SAS Ee ae ae 
i] Paso County: ; Of Paha er 
: Fort Einnbock..:. (U.S, “Army 2405 Se et 275 ee {sey Jue ona saee | Water rose to within 
cj ; 7 feet of surface. 
Van Horn ..... --| Texas Pacific. Four drilled wells, 600 feet deep, 5§ inches diameter, 500 feet — 
from top to water-line. The four wells are operated by steam _pumps,u 
x ey 33-inch oylinders, and yield each 150 gallons per minute. The cost 
ysl $550 each. ; . Rah oe 



















*Top. 















tBottom. 


Stratification of wells in District No. 3. A) 


El Paso County.—Sierra Blanca, Southern Pacific and Texas and Pacific Railwa ra 
wells: : Bec 


a) 


“No record of strata above OTT Tt rete meee keee cece eeweence~wecene ma sane ene 
+s Hard red sandstone ............ Cece aceawc teers ccnee sme ue lohan 6 ata 
_- Very hard white QU APE oii ice isl eee crete tee ddse se Seuule iO A ee 
5 en Blue quartz....2.... 

Deo eeed Pranite 2 oo. 8 ol. ope eed sac cntetecmewmes weesccneds vate pieic Tee 
(a BOUANALONG! 200 oo. Coat 

_--sHard-white sand rock..... 


atl 








eres eseeereanse teoee sevceces > a wim mlolabio Ste seeeee ee es cease ereccees 
TTT See ecw. sacle es ace eosiviseccne lias woe walk eee 


a 7 
3 PPR eos See ee en Fe cw eee ws ad =e se amieeias bikinis 


‘a Take eae sandstone and white quartz..... te ecee eee ene teres cceecs onne cere Euan ay 
| Red and white sandstone.... 

iy daard Quartz i. 06.2 0h oo ke 
ae “TN a Re a ea a a 
- ~- Slate and black limestone 
rae eo wandstone .o2. 26. Ay Sap tal Same REA 
<i y; * Do telat elm lab cleat nara & 
yy AS gi? 8 d Do Maia’ e sece 


TT TTC! Ones Se ees were Kees sweces cece ssa cue «eee Oi i 


b, 


_ 1 Nig 
cere ce 2 MOC 2S CSO 6 Oe 64 ee be Helen oe © 6 cue ale aeiaen seeeetceo 


vine Weandstoneiand water,....0.-...00.ccc0 foc) creo et 


Bar Hard sand :..-..... 


- Limestone ...... 


Te hy eee eee ae aS CRS Chins ome ahinialalin mle ne otal 
j ‘u 


ss Jeff Davis County.—Valentine, Southern Pacific Railroad :: 


me lay a te apah's cet : 
ee: 2. ime'tock ..'... 
eee atdpan .-: -- 

we Sand and water 


seerece core rm ewer eet wece coos eueees ce eeree ecewe eeeeee 
: . 


aR ; | Ll Paso County.—Torbert, Southern Pacific Railway: pa 
f ; , 


Been ta irenst ese ast. 28 
hose Sand and clay mixed.........°.....) meetin Wied ots 
pers Clay 


pteeync ph 2 oe sens elenc- cece aan 


w-eeeece er eee eee et aees onne essece 
‘ 


- 


re Pecos County, Dryden.—W. W. Simonds. Nearly all limestone, with some 
seashells. Found water at 590 feet in sand and gravel in about a 10-inch 


‘Water rose 51 feet and no more. Am using pump and have never been able t 


ein, 
eY- 
haust the well, 


ah : 
am >, 

A re: 
wl ee Fee a 


; 4 


Sg ae Od aH Sig ek bt Pat BNE hag TUN CORN ECON SASL TE PD Me 
cos City.—C. H. Merriman. White lime and cla: nicksa d, blue 
oner e of sand 2 to 5 feet, hard and just overflowidg water 208 feet. — 
ported 6 miles south of Pecos City, depth 31 feet; stopped in white 
plenty of water. Also at 15 feet water was found, and at 180 feet a vein | 
Of coarse gravel and pebbles was passed through. Water rose to 15 feet _ 
and supply was not lessened by pumping. Pima 
icinity of Pecos there is the greatest diversity in the arrangement and 
of material passed through. No two wells are entirely alike. In several — 
a-blue mud was found at 120 feet. This is absent in others. Stone of any | 
open tin most wells, excepting a thin shell of lime or gravel concrete or con-— 
Bue. = \ ! ‘ rare ere 
ee es County, Toyah.—Texas and Pacific.artesian well. Depth, 832 feet; diameter, 
hes for 400 feet, reduced to 3 inches to botton, 432 feet. At 800 feet sulphur water. 
ack as ink; after this, water in white sand, Keg Ra 
rata: Black dirt, gray and red clay, marl and seashells; gray and red sand rock, aaa) 
t; sandy soil, 20 or 30 feet; gray sandstone, m : haat 
bottom fine white sand. Cased about 700 feet. Test made to ascertain quality | 
vater at the bottom by inserting % pipe down into the white sand. Throngh this 
pipe a much purer water was obtained than from the casing. The flow is a strong — . 
hite sulphur water, free from alkali or Sypsum. Flow, 300 gallons per minute: If 
he opinion of Mr. S. M. Field that the water in the white sand is pure and that it — 
oly sulphurous because the casing is defective, oi 
Wie aT? one 


Et Paso, Tex., May 8,1890. 


wells drilled by Lanoria Mesa Company on the * Lanoria Mesa,” about 10 miles ‘ Eh, 
_ northeast of Kl Paso. Surface about 250 feet above Rio Grande River. ¢ 


i 


No. 2. |No. 3. |No. 4. |No. 5. | No. 6. |No. 7. Remarks. 


Feet. | Feet.| Feet. ; ; ; ‘ 
Fievssereces..-..| 25 0 8 9 Wells Nos, 2, 3, 5, 6, and 7 are finished at — 
0” See 30 45 y 8 an average of 30 to 35 feet below where. 
Perce: 10 water was first struck, being ina bed of sob om 
CO : sand, gravel, and water, which percolates — ace 
into the pump pipe as fast as it can be 
pumped, and working the drilling engine 
on 3-inch pump pipe cannot decrease sup- 5 
ply in the least, which apparently under- _ 
lies the whole mesa as one vast lake bed, 
water being perfectly pure and soft, as_ 
per following analysis: 
9 degrees, temporary hardness. 
6 degrees, permanent hardness. é 
Equivalent to 8 grains carbonate to,gallon Ma i 
water. ‘‘Clark’s seale"’ well, No. 4, struck’ EW age 
water at 225 feet and continued in water — a 
and sand to 534, where astiffer formation » ~ 
of clay cased same off, andin penetratmg = 
that the water there raised to 65 feet of 
surface and afterwards sunk to original » 
level, where it now is, about 215 feet from 
surface. $e in 


xcept No.4)..../ 246 | 262| 621 | 232) 210 
ag: sey j f 


hed). depth, 
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PRICES PER FOOT PAID FOR WELL BORINGS IN TEXAS. 


r County.—Drilling, $1.50 per foot; casing, 60 cents; 6-inch casing, 500 feet.) ee pe 
vscosa, County.—Horsepower rigs, $1 first 109 feet, $1.50 second 100 feet ; all sizes roi 


ores. ates 
Bexar County.—One dollar and fifty cents first 100 feet, $2 second 100 feet, $2.50 third 
100 feet, $3 fourth 100 feet, $3.50 fifth 100 feet. 


~ Bo ue County.—Seventy-five cents first 100 feet and 50 cents additional for every mh 
: itional 100 any eek $1.50 for first 100 feet, $2 for next 200 feet, $2.50 for bal- “rt 
; 6-inch wells 525, 600, and 800 feet. Morgan: Generally $1 per foot, 6-inch =~ 
3 00 feet. n . . 
wrnet County.—Oakalla: $1 per foot, 6-inch bore, 100 feet. 
leman County.—Trickham: $1 per foot, 6-inch bore. 


ae 

























Sie dre ot 

hath: 

aude 

f As Y W es. 

q ,, SF. By ; » i. Sd a eee aC) Renae, ate Ra ae F ‘+ 

OE ESS oe OO AI: Aaa oh TY | ae be ety Aa ica WN Me NRE Rg Ta (ie i ta, 

, Coryell County.—King: $1 per foot, 6-inch bore, 240 feet. Peean | 
; first 100 feet, $1 second 100 feet ; $20 for 26 feet, 6-inch bore. = ae 
PE ah eee ! : ‘ 





De Witt County.—Yorktown : $2 per foot, including tubing and casing. | 
.  Dimmit County.—Carrizo Springs: $1 first 100 feet, 50 cents additional 1 
additional 50 feet. os WA ed, yy 
. Brath County.—Bluff Dale: $1 for first 100 feet, 25 cents additional for each addition 
100 feet; 150 to 800 feet ; 75 cents for first 100 feet, $1 for next 100; 165 feet, 
Frio County.—One dollar first 150 feet, $1.25 next 100 feet, 25 cents additional « 
_ 50 feet; 3 to 6 inch bores; 390 feet. ray 1) ee a 
Gonzales County.—Rancho: $1 to $2.50 at finish ; 130 feet. eats: fo 
Beg what Grayson County.—Pottsborough : $1.50 first 100 feet, $2 for balance ; 250 feet, 
with casing, $3 per foot. ) hat Sata 
~. . Hardeman County.—Sixty cents per foot, 10-inch wells 100 feet deep, 


t 
y in » 
tt, Ch se 
t 


ve See _ Hood County.—Paluxy: $1 per foot, 236 feet. Pee yes 95 
noe. ce Jack County.—Jacksborough: 75 cents first 100 feet, $1 for second 100 feet, 6-i 
Bis) ). DOTS: | “i. Wea 


Johnson County.—Cleburne: $1 for first 100 feet, then $3, and lastly $5 per foot. — 
Bee gy / McLennan County. —Waco: $2 for first 1,500 feet, $3 next 100 feet, $4 next 100, 
| - next 100 feet, ete. ! es +t ie "ieee 
nae ae Pinto County.—Gordon: $1 first 100 feet, 25 cents per foot for each addition 
SN 100 feet. ; a8) . 14 Ni 
Parker County.— Weatherford : 75 cents per foot, 440 feet. hata Pie 
\  — Robertson County.—Calvert: $1.25 to 50 feet, $1.50 next 50, feet, $1.75 next 50 feet, 
$2 next 50 feet, $2.50 next 50 feet, 6-inch pipe, 286 feet. . he ag 
Somervell County.—Glen Rose: 75 cents per foot first 100 feet, adding 25 cents per 
foot for next 100 feet. s mine 
eS Stephens Cownty.—Wayland: 50 cents per foot first 50 feet, 25 cents per foot addi 
tional for each 50 feet. Oe 
m8" Tarrant County.—Fort Worth: 50 cents for the first 100 feet. pga es 
_ Taylor County.—Merkel: Well dug 10 by 10 feet, 70 feet, $8 per foot; boring, $1 — 


vs y a; 
oar tS art 


f 





a sh per foot. i 
| Uvalde County.—A flowing well 102 feet deep cost $125. Abi: abe 
-. . Webb County.—Cactus: $1 per foot first 100 feet ; $2 per foot the next 70 feet. 
ens sia kh Wage County.—Hoggsett: $1 per foot 6-inch well; $1.50 per foot &inch; $2 per foo 
10-inch wells, 198 feet 457A ee aianD 
 ——- Daliam County.—Tascosa: About $1 per foot. / Bah ts 
Bera sf Glasscock County.—Garden City : Dug wells 4 or 5 feet diameter, 25 feet deep, $2 y 
bate tt) TOOb. Ha bavi Nel 
ve - Hockley County.—Six-inch bore, 200 feet, at $1.50 per foot. a Ere te 5" 
nn gs - Lubbock Coun ty.—Suiger’s Store, 5 and 6 inch bores, $1 per foot for the first 100 fe Ms 
and 50 cents rising with each 10:0 feet. m4 2 eae 
ip 4) + Potter County.—Amarilla: $1 for the first 100 feet and 50 cents per foot additio 
for each following 100 feet. ! oe Rae 
—- Val Verde County.—Del Rio: 6-inch bore $1.50, $2, $2.50, rising with each 100 feet 50 
cents per foot, 30. feet. SS 
Ll Paso County.—Torbert: $4 per foot first 500 feet : $6.50 per foot next 500. feet 


aye: 
rate ot “both 8-inch bore; third 500 feet $9 per foot, 5-inch diameter of bore. 
Pecos County.x—Dryden: General price $2 per foot without casing. 


Reeves Cownty.—Pecos City: $1.50 first 100 feet; $2 per foot second 100 feet. Sar 
- __ price for different bores. free 


Ke a 

-_ LOCAL OPINIONS AS TO PRESENCE OR ABSENCE OF ARTESIAN WATE 

a, oy Ri ; (District No. 1, subhumid region. ] 

ie eae oy y beh a 

Archer County.—Salt water at 500 feet, but there are deep fresh-water wells in the ; 
yew county. + a 


he! 
-. 


wats) Atascosa County.—Nic Bluntzer, Pleasanton post office: ‘IT think that a grea 


_—- many artesian wells could be made at from 500 to 1,000 feet deep in this and adjoining — 
Ray counties.” ' ate gel 
Age gh: Bexar County.—Geo. W. Russ, president West. End Town Company, San Antonio: — 


. “Tam satisfied artesian water can be had in mapy portions of southwest Texas at 
. _ small cost and will treble, at least, value of land.” aa 


' PL Pem as. 4 ! 

_ _This company has 2 wells, 260 feet deep, flowing 150 gallons per minute; cost $500. — 
1) Comanche County.—E. 8. Atkinson, editor Comanche Chief: ‘J think an abundance 
Set of water could be obtained at a depth of only a few hundred feet.” Wa veeie ly 

. T. R, Hill, Comanche, Tex.: “I believe water could be had to flow at 800 to 
Ns feet, judging from wells east and south of us.” ; ei Res . wane 
cA ‘ hg £7 a 
i 4 ‘ & rea! 
atte, - ey 
oe ree) ie Fi grit ASU 
saa fay, Af i by ( ee it ; i % sag “pil 
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lee Sas ‘ AN ie ra kg ey Si} j ¥ * wu pat ee, Be Tie "eee War fe gant 
nty.— go, Tex.: Jno. T. Pruitt, postmaster: “There are thouuataaes 
nie lying around me that can not be surpassed in richness. — If the arte- — 
System was applied to these lands there is no figuring on the results. The 
f the opinion that this system and noné other would increase the amount, 
il just in proportion to amount of water brought to the surface.” ters 
County.—J. M. Davidson, Pecan Grove: “Flowing wells are from 130 to 
and a beautiful showing for irrigating this farming land.” a eae 
County.—J. L.. Humphries, county judge, Bluff Dale: “It is believed th . 
| ohh can be had here most anywhere by going deep enough, from 1,000 to We 
espie County.—A. W. Engle, Luckenbach post office: ‘‘There ar Leniuin i \s 
in this county and [ don’t think there wilkbe one.” cus 8 ee Kp 
County.—J. O. Files, Files’s post office: ‘(I think that artesian water conld be aie) ivi 
d anywhere in my vicinity by going deep enough, and, as a general rule, the 
the stronger the flow.” , SEEN 
ohnson County.—W. M. Crook, Cresson, Tex.: ‘No flowing well in this section. 
¥ Saat water is secured at from 150 to 300 feet.” Pee Pia a. 
eCulloch County.—J. L. Spiller, Vacca post office: ‘I think a. tesian water could 
had at about 1,000 feet. We have other wells here at 75 feet.” Nocatee 


lor County.—J. L. Vaughan, Merkel, Tex.: “Think a flow 3 Vee a dh 
500 and 400 Ee Bike ote pias: s MA ih 
ahan County.—D. Richardson, Baird, Tex.: “If any test is made in Callahan 
ty, some point immediately east of a sand flat, lying on the north of the railroad 
Opposite survey No. 79, B, B., B. and C. Railway survey should be used.” ! 


DISTRICT No. 2.—SEMI-ARID REGION. i prope 
“nia vs 1 be a a 
drews County.—M. B. Cranston; of Midland County, and W. T. Stewart, of Dallas, ee 
drillers, state that ‘‘a strong flow of artesian water of good quality canbe ex- 
ed at a depth of 200 feet.” (a ea 
hey base their opinion upon the fact that in nearly every well bored in the count 
‘ater rose almost to the surface, and they express the belief that by boring afew 
further a flow could have been secured. {Sra ina 
allam and Hansford Counties.—Aaron Canott, Farewell post office, Dallam County's 4 
hinks flowing wells can be obtained in these counties, as they exist in Kansas, north, ) 4, >) 
in Texas, sonth and southeast. Says ‘‘sheet water is found at 100 feet (or less): ig 
0 feet, and if flowing wells could be secured immense crops would result.” (9) 7.0) ae 
scomb County.—Eli C. Gray, Higgins, Tex.: ‘‘A belief that artesian water can ii, ty 
ad at a depth of 500 to 1,000 feet here is based on the fact that our county islike i 
de County, Kans., in surface, and that we lie in the same longitude.” Tera 
Ochiltree County.—E. P. Klapp, Cresswell, Tex.: ‘The water does not rise aby sir ce 
er in dug or bored wells. ‘There is no artesian well in this part of the country.” 
sher County.—W. C. Breedlove, Roby, Tex.: “I handed the blanks to an ex- | Pye 
need well borer here. He looked over them and said there was no artesian water 
8 section of the country.” hea 
ale County.— Horatio Graves, Epworth post office: ‘‘I have always supposed thay. 27 
esian wells could be made to work here; that water could be found here at 1,000 (aa 
2,000 feet. I would like to see one tried here.” Bee lke ait 
Hall County.—Alex. Stine, Salisbury: “I am of the opinion that artesian wellscan 
ot in this locality.” . ance 
thern Staked Plain.—It is the opinion of Mr. W. 8. Marshall, of Fort Worth; 
_V. Johnson, of Colorado; M. B. Cranson, of Midland; A. Rawlins, of Marienteld; — ~ i 
H. Stewart, of Midland, and W. T. Stewart, of Dallas; Mr. Robinson, of Garden 
y, all practical watermen, and also of a great number of ranchmen who are di- 
interested, that flowing wells can be obtained there at a depth of 500 to Feo, 
) feet. They limit their opinion to the Staked Plain, but have doubts as to. 
ether water will be found between the Staked Plain and the Colorado River, or re 
th of the plain toward the Rio Grande. RN sete ie 
curry County.—A. C. Wilmeth, Snyder post office: ‘“ We have no artesian wells init Sam 
vicinity, though we thoroughly believe that we can secure one by boring 300 ~~ vm 
r more,” Ee aaa 
g jon County.—Sierra Blanca, G. W. Hutchins: ‘Three wells bored here at Bula: 
00 feet each; water must be raised 905 feet by steam power, too badand toocostly = 
purposes of irrigation.” El Paso: It is believed that flowing water can be had, i 
d an appropriation of $25,000 has been made by the city council to ascertain, A 
ract has been let, the parties to bore 2,500 feet if necessary : | tay 
Davis County.—H. M. Patterson, Fort Davis: ‘‘ We think artesian water can 


here.” 
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_ qualities, . 


_ barrel of 20 gallons of the tar per day, but nevertheless has been brought into market 


_ The smell is sometimes so strong in digging wells that they can not be proceeded — 


appearance at 18 feet down on boring for water. It isa matter of remark in that — 2 
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Reeves County.—Dr. J. J. Inge, of Pecos City: ‘ Our artesian belt is fr mm 40 to 1 
miles wide and extends from New Mexico line as far south as the Davis M yuntail 
about 150 miles. We have just finished 4 new flowing wells this week. We hay. 
the county now 23 in all.” Bike | “ea 
[State Geologist Report, 1888.] at MEL SA 
Prof. W. von Steeniwitz, geologist for western Texas, speaking of the high lying 
plains between the mountains of E] Paso, Jeff Davis, and Pecos Counties, says, p. 43: — 
“The boring of artesian wells with an overflow to the surface has proved a failure — 
in these prairies, as I predicted years ago that it would. The wells alongside of and 
in the hills will never supply a sufticient quantity of water for irrigation, to develop | 
this part of Texas and make the land as valuable as it might be made at compara: — 
tively very moderate cost by reservoirs constructed by the combined efforts of the 
State and railway companies.” _/ 43 gg 
Gustav Jerney, geologist forthe countiesof Gillespie, Kerr, Kendall, Bexar, Blanco, — 
Comal, Wilson, Guadalupe, Gonzales, and Caldwell, reports as follows: | vk a 
Mineral waters and artesian wells.—Springs of mineral water are found in Kerr County, | & 
2 miles west of Kerrville, and sulphur water at Sutherland Springs, in Wilson County. De 
There are rich sulphur sprin_s near the Cibolo, which are used by many visitors for 
bathing purposes. SE 
The territory contains but few artesian wells, and these were sunk for the specific — 
purpose of obtaining water. Among the most prominent of these wells I would men- 
tion the following: One of a depth of 225 feet in the western addition to the city of a 
San Antonio, with a fine quality of drinking water, which forces its way to the sur- — 
face. Another 4 miles east of San Antonio, near the Salado, which was sunk toa 4g 
depth of 450 feet, and also brings a constant stream of water, containing hydro-sul- pa 
phuric acid, to a considerable height. It is clear, and is being utilized for the ordi- “i 
nary wants of man and beast, but could be made more useful on account of its medical 


Petroleum.—A more valuable well has been sunk about 7 miles south of San Antonio, — 
which, instead of water, ata depth of 350 feet uncovered a deposit of gray clay rang- 
ing down toa depth of 420 feet, which is thoroughly impregnated with tar. This tar 
is of a sirupy consistence and of a dark yellow color. The well thus far givesonlya 


as a Inbricator for wagons, ete. It contains a large quantity of coal oil, but isnot 
refined. There seems to be no doubt whatever that this is the distilled product of a bi 
deeper and large bed of brown coal. \. 
Prof. J. L. Pait, reporting on Atascosa County, says: ate 
‘In some of the wells unmistakable evidence of petroleum existing below isfound. 
Rene 

with, and thin tilms of oil are found floati ng on the surface of others. No one in this. * 
county has bored for oil so far as I am aware, but I think a boring of a few hundred — 
feet, where these signs are most apparent,might show some important results in that es 
direction. As bearing on this point, Mr. George Dalling, when boring for water on’ a 
his place at a depth of 300 feet, struck petroleum, and subsequently in another boring 
270 teet, at some distance from the first, also came upon i. The flow affords about 


20 gallons per day, but it is regular and continuous, and I think would indicate a A 
natural reservoir of some volume.” Wig ay 
Reporting on Frio County, he says: ie 


- 


‘“Near Cevilla Creek, on the property of T. J. Cavender, a strong brine made its 


ee 
section that almost every boring or digging for water discloses mineral waters, either 
sulphur, chalybeate, or alum, Separate or in combination, and the same remark seems mY 
to apply to the waters of La Salle County, which especially to a stranger are notice- 
able and the reverse of agreeable.” oe 


Prof. J. Owen, reporting on Edwards, Maverick, Kinney, Uvalde, Val Verde, and — 
other counties, says: Wien SS 

‘The arid condition of this part of the State renders farming very unsatisfactory 
without an artificial supply of water; but while nature has withheld from us the 
meeded rainfall, she has been lavish in her provisions for our necessities, and we o v.28 
need the finger of science to point to her rich provisions for our needs and bring to 
light the hidden resources that are within our reach. . i wy 

“‘A line drawn from a point on the Nueces River south of the town of Uvalde toa. — 
point 10 miles west of Carrizo Springs, thence south to the Rio Grande, will represent 
the outcrop of a sand bed nearly 200 feet thick. ‘This sandstone has a monoclinal dip ee: ; 
to the southeast. It is a very loose, coarse, friable sand, and free from any deleterious ~~ 
salts, and is an inexhaustible reservoir capable of furnishing water sufficient for ir- — 
rigating purposes. Thissand stratum su pplies the numerous wells at Carrizo Springs, ~ 
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rth of C f its capacity may be seen at the ranch Jf Mr, Fayette Vivian, 10 _ 
orth of C arrizo. This well is 175 feet deep and produces a stream of excellent 
tf inches in diameter. This sand. lays conformably upon the rocks of late 


us, and will be found at Laredo at a depth of about 500 feet. At this place 


er obtained above this sand will be so strongly impregnated with mineral 
to be unfit for use. This mineral water can be shuteoft however, and ee y 

ter from the Carrizo sandstone obtained. In the northwestern part of Zavala, — 
tern part of Uvalde, and the northern parts of Maverick, Kinney, and Vat _ 
( hope to obtain artesian water for agricultural purposes, 
er may be obtained for domestic purposes by boring and pumping to the sur- 

‘bese localities are so near the apex of an anticlinal ridge that we can never. ay 


) obtain artesian water in them, and the only prospect of obtaining water for 
Led Purposes 'in this locality is to bring it from the Rio Grande and the. 
ivers. ae 
t the town of Uvalde I found a synclinal valley, resulting from an uplift by the 
dike and the volcanic cone west of the town. This synclinal basin has been). 368 
ly filled by the débris of the drift period, and subsequently filled to a level with” 
surrounding country by the bluff formation, thus presenting to the eye a level - Sia 
_ This provision of nature is of the utmost importance from the fact that this 
deposit affords an immense reservoir for water, and wells sunk into this toa 
of 40 or 50 feet afford an inexhaustible supply. This water has to be pumped 
the surface, and it is hardly probable that at this place artesian water could be 
1ined except at a very considerable depth.” ‘ “oe 
0 artesian waters in Zavalla County, he Says: o A 
“An abundance of artesian water can be obtained by boring into the red sand- < (nk 
one series uf rocks underlying the coal series about 150 feet. This sandstone wilk 
e from 90 to 150 feet thick in this county and will afford an abundance of excellent  —_ 
esian water.” . oe 
D immit County.—The west line of this county will pass near the western limit of the | 
rrizo sandstone. The top stratum of this sandstone has about 40 feet of red sand) ieee 
which gives its characteristic color to the soil where it, is exposed. The base of this ~ : 
series of rocks is composed of gray and brown sand, and some of the more indurate — ie 
rata will answer for building stone. The courthouse at Carrizo is built of this 
one, and it is the source from which the wells of Carrizo are supplied with water, = 
Lat any part of this county east of the outcrop of this stone there will be no diffi- ets 
ity in obtaining artesian water. This sandstone in this county is about 200 feet = 
ick, and at the eastern line of the county it will be found at a considerable depth ; 
ow the surface. ) fe Oe eis: 
Paso County: Fort Hancock.—Major Logan, in command at Fort Hancock, on 3 
¢ questioned by a reporter of the El Paso Tribune, stated in substance that in his — per 
inion there is an immense body of water underground, in the valley of the Rio eat 
ande, at El Paso. 2 PAW as doe 
‘These mountain ranges can be followed away up into Colorado. If allthe water = 
alls in the basin east of the mountains could be put into earth, it would not 
gin to make this immense body of water. It must come'from the west of the mount- 
ins, from the Colorado Cafion and New Mexico. I believe it fowsdown here under 
1 rock and forms a vast reservoir and that the 400 feet of water (on Lanoria Mesa) 
at percolates through crevices in the bed rock and forces its way in spite of the 
ure of sand to within 200 feet of the surface. I believe that when a wellis bored 
tough bed rock a flowing well will be had. From all my observation I can not see: 
ny reason why we should not get plenty of water at a reasonable depth.” A Goy- 
ment well was bored 275 feet at Fort Hancock, but discontinued on account of 
fective machinery. At one stage of the boring the water rose within 7 feet of 
e ground. — | % 
unnels County.—J. R. Crayton, Content post office: Plenty of wells, 20 to25 feet, ~ 
ome springs. The mean annual rainfall is about 27 inches, and is usually so 
buted as to insure winter and spring crops, but more or less protracted drought © 
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ames prevail in summer, though irrigation as a rule is not deemed indispen- 
to fairly successful farming. (State Report, 1882.) . 

mervell County.—Dr. Scott Milam, Glen Rose post office, reports ‘‘ We have some | 
) artesian wells within 10 miles of town, all flowing. Some of the water white Pe Meet a 
ur, some iron, but the greater number of them pure freestone water. They cath ie iy ae 
in depth from 70 to 300 feet ; flow daily from 2 to 200 gallons per minute, owing 
h. Not used for irrigation, except a little for gardens. The cost is generally _ 
cents per foot for first 100 feet with 25 cents per foot added for each additional 
.” Water not analyzed, but used for domestic purposes, stock, etc., and with — 
ect wherever tried in gardens. wear 
rvell. County.—George Abel and others, Glen Rose: About 200 flowing wells in 
ine: 














ty iy mostly used for domestic purposes, and for irrigating ribbon cane and — ips Wt 
ak ie 





_ being pumped. The first well in town was on the highest point, about 100 feet above _ 


sometimes cotton. Mr. Abel’s well, depth 260 feet, flow 40 gallons 


2 miles ‘of Wayland, is a nest of flowing wells, some 8 or 10 probably, varyin 


- secured. With the growth of the city the demand for water increased and steam- — 


: _ the following history of the wells in Fort Worth: 


ing it.” NOS a 
-_ The two railroad wells are pumped to the extent of 90,000 gallonsin twenty-four — 


_ Corn and small grain could be greatly benefited two years out of five. Small gardens_ 


_ sary for a full development of the crop half the time. The effect of the water on 


to 5 and 10 gallons per minute, varying with the different wells. The water is us 


_ March and May. Deep borings for flowing water have been made in other parts o 
the county, but without success. Ordinary wells are usually obtained at a depth of — 


_ stock water in this and also in Stephens County. If the same method were also he 


_ ereased considerably. The mean annual rainfall as registered at Fort Griffinis: — 


_ have ceased flowing. In addition to the loss of pressure by pumping a large number 


all the upper wells ceased flowing. The lower wells are also pumped now and only 


_ there are a considerable number of bored wells. The water rises in all of them, but — 
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| | : is per minute 
thought by him to have sufficient water for 40 acres, Irrigation is considered ne 


etation is good, ; . Bo) ae 
Stephens County.—In the neighborhood of Wayland, or rather within a radius 


depth from 100 to 180 feet and in cost from $50 to $200. The flow is given a 


for domestic purposes and irrigating in a small way. The irrigating capacity of 
these walls is estimated at from 10 to 25 acres, and irrigation is thought necessary i & 
15 to 60 feet. The mean annual rainfall is about 27 inches, most abundant in fall, — 
winter, and early spring, late summer crops being sometimes injured by drought. ee 
(Texas Report 1882.) ‘ / ea 

Shackelford County.—There are no artesian wells in the county. Commondnug and — 
bored wells, varying in depth from 30 to 50 feet, are,very numerous and in all parts © 
of the county. The water is generally very good, but is hard in a few wells. Some — r 
of the wells dried out during the drought of 1836, but the great majority furnished 
water abundantly. There are quite a number of small reservoirs or “tanks” fo 


adopted fcr purposes of irrigation, the value of products of the farms could be in- © 
1878, 29.77 inches; 1879, 18.93; 1x80, 28.71 inches; and for 1881, 20.86 inches, being | 
most abundant in the months of May, June, July, September, October, and November 
in each of the years. (4 am 

Tarrant County.—There have been bored in the city of Fort Worth alone over 242 
wells, most of which did at one time flow from 5 to 50 gallons per minute. The — 
depth ranges from 200 to 300 feet in the city, though one well now in course of con- 
struction is contracted for 2,500 feet or less, if a flow of 500,000 gallons per diem is — 


ui 

cf 

‘ 9! 
an’ 
ue 


pumps applied, which extract 75 to 100 gallons per minute from wells that only 
flowed 10 gallons. The result is that all the artesian wells in the city except two — 


were bored near the river bed, and these, though they helped rob the upper wells, have — | 
also ceased toflow. Mr. Wheeler, manager Artesian Ice Company, Fort Worth, gives ~ 


| a 
‘‘ At present there are but two flowing wells in the town, as all the larger wells are ~ 


low water in the river. This was a flo wing well, Later on a considerable number 
were bored along the river bed, about 20 feet above low water. The result was that — 


flow when there is no pumping. The average depth is about 300 feet and 242 are 
said to have been bored. On the south end of the town 120 feet above the river the © 
depth is about 360 to 375 feet. The water apparently lies in a sheet, originally blag 
great pressure, which by the numerous borings has been greatly reduced. Waterin 


abundance can be had at any point in town by boring to this sheet or one underly- 
; i ia ne 


hours. The one well has a depth of 450 feet and the other of between 700 and 800 — 
feet, the deeper of the two furnishing a very small amount of water. In the county — 


only 10 or 15 are said to be flowing. Hardly any of the water is used for irrigation — 
unless it be to water flower gardens or sprinkle lawns. Common wells are between — 
15 and 40 feet in depth. The rainfall is about 36 inches. ae 
Taylor County.—An artesian well to be bored 2,500 feet is under contract at Abilene, — 
and some $13,600 are to be paid for the work. Common wells vary in depth from 20 — 
to 60 feet. Sometimes a boring of 15 to 25 feet is made below this and a largely in- | 
creased supply obtained. Mr. J. L. Vaughan, of Merkel, Tex., gives the capacity of - 
the railroad well at Merkel at 30,000 gallons per diem, which, according to his esti- — 
mate, will irrigate 35 acres. The water could be raised by wind power or steam and 
stored in large tanks, The general altitude of the county is about 1,634 feet and the ~ 
average rainfall 304 inches, the heaviest rains falling in May, June, July, and Au- © 
gust, and the lightest in April, October, and November. Small grain mature with an 
reasonable certainty nearly every year, but fine fruits and vegetables need irrigation. — 
an orchards are irrigated from common wells and windmills. The Cedar Springs — 
well, about 14 miles east of Abilene, is 5 feet in diameter and 40 feet deep. — 
42 gallons per minute when pumped. In the vicinity of Merkel water in ab 
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at a depth of 16 to 20 feet. All the wells between’ Merkel and Anson, in 
unty, are of the Same depth and have freestone water. None of them are’ ° > 
Sh haat people use windmills. A few irrigate, and 5 acres is considered Di 
mit ¢ sf an ordinary well, By using storage reservoirs the capacity can be in- Leyes: ’ 
d to 15 to 20 acres per well. “In the west half of Taylor, allof Jonesand Haskell cab 
ies water is said to be abundant at 15 to 25 feet, and in the vi 









va 
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8 V cinity of Buffalo 
bout the center of Taylor County, the average depth is 15 to 16 feat. “ay ne 






ther primitive method of irrigation is in use within 2 miles of Abilene. Two | Po: 4 
iious Chinamen operate a 6-acre garden, and produce the finest vegetables \ 
in th t The garden is si ) 5 mA way 
whin the country. ®& garden 1s situated between two streams that form) a.) yeh 
ction near town. Two sweeps about 16 or 18 feet long are securely fastened toa 
r of mesquite trees in such manner as to swing freely. On the end of each sweep | 


5-gallon coal-oil can, which is lowered into the creek, then raised and emptied | 
the garden distributed atintervals 


into a ditch and then carried to square holes in 
0 feet. Close to the holesare small beds divided by furrows, and when the crop r - 
ds water it is raised by hand in small buckets, and put where it will do the most vont 
od. On being questioned as to why they did not use a windmill, the Chinamen © ; 









plied that it was too expensive a commodity to have ongso small a garden, | Gd an ht Nk 
_ Throckmorton County——The mean annual rainfall is 24.90 inches, and the seasons 


are irregular, being usually more propitious for smali grain than for corn and other | Dae tui 
‘crops maturing in summer. Wells of good water can be obtained easily at almost + me ase t 
i raciae point in the county. (Texas Report, 1882.) Common wells 12 to 50.feet is eo 
odepth. — Mates Hiren & 
Uvalde County.—Two artesian wells in the county, at Utopia, on thesameranch, iy" 
out 200 feet deep. Wells for stock are obtained at a moderate depth. Themean 
nual rainfall was, for 1878, 23.97 inches; 1870, 19.22 inches; 1880, 31.29 inches, 
d for 1881, 21.54 inches; the highest monthly mean being in May and August, — rosie: 


rigation is necessary to insure uniformly fair crops, facilities for which are mod- 
rately convenient by means of ditches from the mountain streams. RM . 
Webb County.—Mean annual rainfall, 1877, 21.39; 1878, 27.49; 1879, 21.51; 1880, _ eo 
| 26.73; 1881, 26.67 inches, the greatest precipitation being in February, May, and Au- 
_ gust of each year. The rainfall is irregular; irrigation is required for successful - 
arming, and can be obtained at many points on the Rio Grande at moderate cost, 
(State Report, 1882.) Several flowing weils have been secured in this county, bué ». es aee 
he flow was very weak, and the water obtained not suitable for purposes of irriga. ik teh 


Ba te U | 


Wilbarger County.—C. F. Doans, Doan’s post office: ‘‘There is no artesian well in, ee 
Ibarger County. The rainfall from April 1 to September 1 is generally sufficient |) =~ 
wheat and oats, and in fact for most all small grain, but the corn crop is veryun-) 
tain. There are large fine springs around Doan’s, but none of the water is used avin: 
irrigating purposes.” MOINS oP aaa ee 
‘The mean annual rainfall as registered at Fort Griffin, 75 miles south, is 24.57 eae a 
ches. In this county the heaviest rainfall is usually in April, May, and June,and, = 
wie summer crops are sometimes cut short by drought, but there is usually amplerain- is 
lin winter and spring to insure an abundant yield of the cereals and other crops — 
turing in the spring. Much of the water in the streams is impregnated, to a 
ater or less extent, with salt, gypsum, or lime, and is not palatable; but for do- — 
stic use water is obtained from springs which are numerous and from wells, ob- 
2 in most parts of the county at an average depth of 20 feet. (State Report, 
i o) ep i Be 
Young Couwnty.—Carbondale. Water found in borings of 80 to 150 feet always con- | 
ins moreor less salt. Ordinary wells throughout the county vary in depth from 20. 
100 feet. The mean annual rainfall, as registered at Jacksboro is 26.20 inches, and iin 
most abundant in May, June, and July of each year. eR a 
Somervell County.—E. R. Bull, Paluxy, Hood County: ‘Three flowing wells I bored » — 


285, 275, and 259 feet deep, no casing used, cost $11 per foot. Diameter of bore Ev ee ath 
nches, and flow about 300 gallons per minute; some wells have failed and none 
A ¢ . \ ° . . « iy eet 
ave gained in flow. The flow generally has diminished. Water used for all pur- — A 
oses and. is very good for irrigation, and pays well for everything irrigated. Most) p75 suse 
the wells are so situated that the water can be stored, and the wells were esti- — yc 


ated to irrigate from 10 to 50 acreseach. Irrigation is beneficial perhaps one year 


of three. I never kept an account of all the strata or their thickness. The wells “sia ¥! 
wed at about 100 feet and increased slowly until the last 5 or 6 feet, when the flow | Nee 
creased very rapidly, making about a 5-inch flow. There are perhaps 75 or 100 x et Rie 
wing artesian wellsin Somervell County ; they vary in sizeof flow and bore. Some  ~— Winget 
w very strong, others very weak where they are plenty. They sapeach other; the iat) 


ie on the highest ground suffers worst. Sometimes those in the highest places dry eh as at 
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Beane verte SK. "DISTRICT No. 2, SEMI-ARID REGION. | 2 a2 
a Pe, _. This section of the State will for years to come be more e 
Ses used for raising stock than for general farming operations. caliti 
__, -where water is abundant and can be cheaply obtained small farms will t 
aaa cultivated under irrigation; butthe waterrequired will in most cases hay 
to come from below the land to be irrigated. In avery large area there 

y 8 is water in abundance at a shallow depth ; in other localities it will | 
Ra have to be stored. There are not exceeding four flowing wells in the 
ai eee, district, and these were found accidentally. There is not sufficient evi- 
- _. dence in the way of deep borings to prove either the existence or non- | 
----s existence of great bodies of artesian water, but if it can be proven that — 
they do exist, crop making will be reduced to a profitable business in a — 
_._very short space of time. | Most farms there now under irrigation are | 
ts") 


—-_-.:- generally operated in connection with either a cattle or sheep ranch, 


+ Borden County.—Water is generally difficult to obtain in wells of moderate depth” 
Where water is found it is good and abundant. Canlearn only of eight or nine wells, — 


hye _ and these are from 50 to 150 feet deep, One well 300 feet deep and no water. Fail- | 





>. ures to secure water are very numerous. No water can be obtained at a depth of 350: _ 
Dial <?t.fteet inthe red-joint clay, and this seems to underlie the greater part of the county. 

Py Sate There are not many good locations for storage reservoirs. Water when obtained is. 
3 -__- generally in wells 20 to 30 feet deep, accumulated in depressi 


ons in this clay bed, and 
held there in suspense. eae 
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hie Cottle County.—A large number of common wells have been bored in this county 
ae with an average diameter of 6 inches and an average depth of 100 feet. The water 


ih in nearly all the wells is impregnated with gypsum or salt. The large springs in the Ve 

_ eounty also carry salt or gypsum. My informant, Mr. Dumont, of Otta, Tex., is of 

Bi fay the opinion that none of this water could be used for irrigation purposes, ¥55 ee 
ae King County.—A copper mining company bored 1,500 feet in this county, but secured O 
no flowing water. ; Se 

=) _ Hardeman County.—T 
RAN and failed to get a flow. 


: Cottle County.—There is an underground stream in this county that might possibly | 
é be turned to account for irrigating purposes. Gypsum water does not seem to hurt — 
a -. vegetation, and is used for this purpose in other places, a 
+.) @) Crosby County.—H. Cc. Suith, Mt. Blanco post-office: “There are several wellsin the — 
Re Kentucky Cattle Raising Company’s pasture that would come to the surface and flow — 
ney good streams of water if properly cased off. The water of four or five large springs, - 
' Lam satistied, would rise to the surface of the plain 250 to 300 feet, if it was contirledst 
,.., In the northern part of the county water is obtained at 70 to 90 feet. On the cap — 
rock of the plains (staked), or rather the edge of same, from 200 to 300 feet. There | 
are about 150 to 200 wells in the coun ty, Agriculture, with more or less success, has. 
been carried on in the county since 1879. In the southwest corner of the county is 
Yellow House Creek, a large running stream, and Spring Creek, and in the south- — 
wz west part of the county is a bold run ning stream of3 or 4 miles length, each of which — 
| is deemed capable of irrigating from 500 to 1,000 acres. Those creeks are 200 to 300. 
feet below the general level of the staked plain, but there is said to be plenty of good — 
land convenient to them. There are inany localities in the county where large quan- _ 
tities of storm water could be stored and made available during the dry months, © 
Crockett County.--There are 25 bored wells in the county, almost all of them on the ~ 
“draws” or ancient river beds. The first well bored in the county is7 miles south of — 
wind the center of the county and 392 feet deep. Thereisa bored wellon survey 3, block I, 
3 J., 158 feet deep ; one on block E. F, , 245 feet deep; one on survey 22, block 2, 224 feet; 


%, . 


he same company also bored a 1,500-foot well in this county $ 
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on survey 1, block F. 2, 260 feet; one on survey 7, block O. P., 225 ; oneeach'on 
BU yeys 20 and 48, block O. P., 225 feet deep; and one each on surveys 66 and 49, block 
oe feet. This county is south of the Staked Plain, and it appears that the | 
. } er the distance south from the plain the deeper the wells. There are two under- 
und rivers in the county described elsewhere, The soils in many partsof the 
oul ty are clayey, and if used for storage reservoirs would hold water well. ie, 
Datlam County.—A. Canott, Farwell post office: “The rainfallis varying. Thisisan — 
idulating prairie country, but a little too dry. There are flowing wells north and 
uth of usin Kansas and Texas, and I believe they can be secured here, but no effort uh 
_ has yet been made, as the country is mostly taken up by cattle men, who depend — 
' upon the streams. Plenty of sheet water is found at a depth of 100 feet (or less) to _ 
_ 200 feet. _ Number of springs along the streams. The soil is fertile, and with flowing . 
Bee ,o eure irrigation it would be one of the most productive parts of the S ,uth- 
- Dawson County.—There are probably not exceeding fi 
_ bored and varying in depth from 50 to 100 feet. 


a 


_ There is considerable difference in the stratification 


cou 
ti 


- 


ha 


fty wells in the county, all 


the : ) : passed through, but greater — 
certainty of finding it here than in Borden County. Itis generally found A sand. 


| The average cost of boring and furnishing all appliances necessary toraise wateris 

te ‘om $4 to $5 fer foot in depth. In Sulphur Draw, running through Dawson and Terry 

Counties, are eight or ten bored wells about 60 feet deep in sandstone that afford a — 

nost excellent supply of fresh water. 

On the cattle ranch of Mr. C. C. Slaughter are ten large reservoirs. The largest is 

_ on Rattlesnake Draw, running into Colorado River. The dam is about 1,000 feet long 

_ and backs up the water, which is 25 feet deep at the dam, 14 miles. This reservoir is 

_ fed by springs extending for miles along the draw above it. The construction of the 

_ Teservoir has given birth to numerous springs below. The drainage area of the res- 

-ervoir is very large and the water supply is permanent. The cost of the dam was 
700. Several other equally large reservoirs could be constructed on this draw — 

rithout injury to the one mentioned. ) 

Oldham County.—J.C. Hatchell, Amarillo, Potter County: “The Lee Scott Cattle 

_ Company have a flowing well 230 feet deep, but 600 feet below the level of the plains. 

It flows 15 gallons per minute.” The supply of this well is probably purely local, 

_ being situated, as it is, in a depression or cation of the Staked Plain. The generalal- — 

_ titude of Olham County is 3,600 feet. The deepest well in the vicinity of Tascosa is 

240 feet deep, and many are less than 200 feet in depth. The water in all of them is 


> ae _and inexhaustable to windmills, which are extensively used and kept in motion. 
- continuously. 
_ _ The water in all of these wells rises from 30 to 80 feet, increasing in pressure as 
_ depth is gained. The diameter of bore is generally 6 inches, and most wells are | 
_ cased. The cost of drilling is from 75 cents to $1.25 per foot. A considerable num- 
_ ber of common wells for domestic use are from 15 to 40 feet deep. There has been no 
cord of the rainfall by judging by other counties. It might be safe to estimate it 
t 17 to 25 inches, more or less irregular in precipitation. Irrigation to secure per- Pies 
ect crops would be necessary, say one year out of three, It is thought that flowing tins ee 
water could be secured on the open plain at a depth of 1,500 feet. Beam NY 3 
_ _ Donley, Armstrong, Crosby, Swisher, and Oldham Counties.—Annual rainfall about ORO 
_ Juae, July, and August, and late in autumn. Water in common wells is easily ob- . 
tained in Donley County. The wells in the othor counties range froin 40 to 300 feet 
in depth, and cost an average of 60 cents per foot, All are operated by windmills 
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- using 3-inch cylinders. On the Goodnight ranches, situate in these counties, are Bares, dark 
: i forty-seven reservoirs from 1 acre to 5 acres in extent, varying in depth from 3 to 10 ae 
_ feet. The average cost of construction is about 9 cents per cubic yard of dam, and =, nee 
» from 3,000 to 10,000 cubic yards are used in the construction of a reservoir. Agricul- aN aS 
ture consists in growing sorghum or other forage. Pageants. 2) 
Andrews County.—This county is wholly occupied by cattle ranches, at whose in- vt Op 
‘stance about sixty to seventy wells were bored, ranging in depth from 47 to 90 feet. REN, S1 nf) 
_ The water in all these wells is strongly artesian, and in nearly every wellcomeswithin = | 
1 to 20 feet of the surface. Weli-borers who have worked in this county express it RSE 5 
8 their opinion that flowing wells could be had anywhere in this county atadepth = = ee 
t 200 to 300 feet. Fe 
Ector County.—The Odessa Improvement and Irrigation Company made one ats shut tea 
_ tempt to secure flowing water and bored 832 feet, passing through nearly 700 feet of © X 
Ted joint clay. Owing toa mishap to the casing, making further work impossible, the ene 
_ boring was discontinued. As the experiment was a new one and the machineryem- » toy 
' ployed inadequate no further attempt was made as to bored wells, but one was dug ai Sarg 
for irrigating purposes, of which the following is a description: I AN. Ray, 
Shaft: 8x 8 feet square, curbed 21 feet from the surface. From curb to surface of shah 
ter, circular form, 15 feet 6 inches. Diameter at bottom of curb, 8feet; at water 6 HER 
dine, 12 feet. Reservoir, 12 feet in diameter at water line and 16 feet at bottom of PS Sa OnE be 
Pes. Hix, 22.20. | Hea ei fe Ce 
hs, yf SF Me yh ’ : ] fl Wen (A 


iy 
‘ 


al 


18 feet at the base, -uilt like a railroad fill. The windmill exclusive of tower and 


supply from this well is deemed sufficient for 30 acres of orchard and garden. Con-— 


water proof, and inexpensive. The average cost of a well in Ector County is $2 p 
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well. Depth of water, 11 feet 6 inches, Depth of well, 48 feet. Reservoir 
aty of well, 14,500 gallons. Materials passed through: Soil 7 feet ; rotten lime 
14 feet; concrete rock, 16 feet—very hard and difficult to work ; soft sandstone 
gravel, 11 feet; water found in gravel. Amount of water furnished by well, 5,000 
gallons per hour, perpetual pumping... Test made with Knowl’s stem pump: Capac- 
ity, 6,000 gallons per hour. Cost of well, $568.03. oe 

With steam pump working ten hours per day, this well will yield 50,000 gallons of 
water daily. or sufficient to cover 2 acres of land with water 1 inch deep. Worke iy 
five days per week, during the year, it will give 2 inches of water per month to 20- 
acres of land, or the equivalent of 24 inches annual rainfall, or 12 inches per annum 
to 40 acres, The latter amount with the rainfall is simply sufficient for orchard and» 
vineyard purposes at this point. ec ao 

A 20-foot windmill is employed in raising this water, which is stored in a res- 
ervoir built above ground, so that it lies higher than the farm. It is 75 feet square 
and 5 feet deep and holds about 210,000 gallons. It is built of the sandy loam of the 
county and is lined with acoating of tar on the inside, which makes it perfectly wa- 
ter proof. The walls of the reservoir are 6 feet high, 4 feet’ broad on the crown and 


pumps, cost $250, and the reservoir complete cost $250. The company irrigate 20° 
acres of fine California grapes and fancy fruits and can serve double the acreage with 
their present water supply. Lio haha 

Rev. C. Golder irrigates an orchard of 5 acres from a well 56 feet deep, 4 feet dia-_ 
meter at the mouth, and 7 feet diameter,at the bottom, holding 6 feet of water. The 
well is pumped by a 12-foot windmill, and is deemed ample and sufficient for 20 acres — 
in grapes or fruit. Mr. W. White’s orchard and vineyard is distant one-half mile from 
Odessa Station. It is irrigated froma dug well 60 feet deep, with a boring of 60-feet 


more in the bottom. The water is pumped by a 14-ftoot windmill, U. S.:make. The ~ 


* 


nected with the well isa circular irrigation reservoir, 60 feet in diameter, 8 feet deep, . 
holding about 169,560 gallons. The wall of the reservoir is made by scraping out 
the soil of the interior, being 6 feet high on the outside and 9 feet on the inside, - 
Three feet of the reservoir are below the level of the field, and is used asa fish pond, 
the irrigation water being drawn from above this point. The reservoir is lined with — 


tar and pitch, and is made water proof. The cost is figured as follows: | eae 
$00 cubic yards of dirt, at 15 cents. --2. 2. cee. ek cee eee enue ce cas wee cone cee TURE 
mp hairoels.of tar) at $lDA 25.02 205 Le eo sane we o neha nee ane 75.00 © 
MBG; LOG ooo 'FS oo we ve Qiaclinc cone alice veuctace odeedee ties eee ee 25. 00 


175.00 | 


The 14-foot windmill pumps about 20 gallons per minute in a strong wind, or about — 
11,000 to 12,000 gallons per day on the average. At the present time there are from 
fifty to sixty wells in Ector County, and about ten to twelve reservoirs.. These are 
mainly used for watering live stock, are usually built of clay, have no tar lining, are” 


foot for dug wells and $1.25 per foot for bured wells. Nay he eee 
The Odessa Draw, an old river bed retired from business, affords an abundance of — 
water at 6 to 10 feet, and below its rock bottom ariver is said to flow. This under- 
flow can be raised to the surface by syphon, as explained elsewhere in this report. — 
Upton County.—In this county there are from thirty to forty wells, varying in depth 
from 30 to 100 feet. They are all used for watering live stock. ‘a 
Floyd County.—About one hundred and twenty-five wells, 25 to 30 feet deep, with 
excellent water in abundance, all raised by 10 and 12 foot windmills. Most ranches — 
have small farms attached to them, which are irrigated from these wells. Between 
May and August there are hundreds of depressions or lakes that are bank full. Man y 
of them are so situated that their water could be syphoned to lower-lying tracts an de 
used for irrigation. : oO 
Hlall County.—Has an underground stream described elsewhere. There are about. 
one hundred and twenty-five wells in the county from 25 to 30 feet deep, costing com- 
plete, with windmills and pumps, $110 to $150. The irrigating capacity of these 
wells is estimated at 10 to 15 acres each, and a number of gardens are irrigated with 
them, They afford all the water demanded by 10 or 12 foot windmills, and noue of 
them have given out in time of drought. The deepest well in the county is only 50 
feet down. In common with Floyd County, there are here hundreds of small lakes 
holding water between, say, May and September, that could be made an important 
factor in irrigation. \ oa 
Stonewall County.—Very thinly settled; are very few wells in the county, and some 
of these contain gypsum in the water. . wi a 
Glasscock County.—Water abundant along Lacy Draw at an average depth of 2 
feet about 8 miles east of Garden City. West of this place, in Mustang Dray 
. ; ; . ; + ae 
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5 to 20 feet. This can be syphoned to higher lying lands. The depth in other 
s of the county varies from 150,to 300 feet. In some localities red joint clay is 
yuntered, and then the boring is at once discontinued, About 12 miles southeast 
Garden City are the first waters of the North 
ound in powerful springs. ‘On. the Barnett & McIntyre ranch are nineteen or 
enty wells, varying in depth from 60 to 90 feet, The water rises in all of them, 
Scurry County.—A considerable number of dug an 
itty to two hundred, vary in depth from 50 to x0 feet, with a few that are shallower. 
Pater is generally abundant and of fair quality. 
Fisher County.—No deep artesian wells in the county. There are between two 
' hundred and fifty and three hundred bored wells. The deepest boring was 265 feet 
_ and no water was obtained. The shallowest wells, and a considerable number are on 
_ the streams, vary from 4 to 25 feet. On the uplands away from the streams the shal- 
_ Jowest are about 40 feet deep, the average 40 to 60 feet, and many 70 to 80 feet deep. 
While some wells have almost pure water a large number are more or less impreg- 
nated with gypsum. Cost of boring wells, 85 cents to $1 per foot. For drinking 
water, cisterns are largely employed. No land is at present under irrigation, and 
_ during the past three years fine crops have been grown without it. 
Donley County.—James H. Parks, Clarendon: ‘* We hav 
_ and adjoining counties that find water at from 50 to 250 feet. In some of these the 
_ water has risen 40 to 80 feet. The deeper the well the higher the water usually 
_ rises. 
_ Fisher County.—W. C. Breedlove, Roby, Tex.: ‘ Allof the wells bored here go from. 
5 60 to 150 feet and afford an abundance of stock water. There has been a well dug on 
Sige square in this town 300 feet deep and no indication of water, In fact it is a dry 
«hole. 
a 


_ majority of wells are shallow, ranging from 12 to 35 feet deep.” 


southwest of Big Springs, and 25 feet deep ; cost $150, and is 4 feet in diameter ; sit- 
~ uate in Mustang Draw, and affords an unlimited supply of water; used for watering 


ee stock and irrigating 5 to 8 acres in garden and orchard. Irrigation is necessary 
one-half or one-third the time.” by 
_ Hale County.—Horatio Graves, Epworth post-office: ‘I havé known this country 
‘since 1877 and have lived at Epworth since April, 1883; was the first settler in this county, 
_ and have raised good cropshere. The last two years have been very dry and crops have 
_ been almost a failure. I have always supposed that artesian wells could be made to 
BY) work well here, that water could be found at 1,000 or 2,000 feet. I would like to see 
one tried, and will give any information I have to facilitate the trying of a weil in 
- this, one of the best, if not the very best county, in northwestern Texas. 
_ . Hall County.—Alex. Stine, Salisbury post office: ‘‘Water in dug wells has been . 
found at a depth from 2 to 120 feet, some soft, some hard, and some bitter. There is 
a belt of subirrigated land along the banks of Red River, and the same in the south- 
_ west corner of the county. I am 6f the opinion that artesian wells can be got in 
- this locality. Springs are abundant along the heads of the creeks and breaks. Dams 
: and tanks can be made at little cost for stock purposes. The expense for irrigating 
_ purposes would naturally be regulated by the location, etc.” 
Hansford County.—James F. Cator, Zulu post office: ‘‘ Wells known to me are the 
_ following: A. L. Burgett’s, Zulu, Tex., on section 14, block P, Houston and Great 
o cbpadae Railroad Company, 160 feet deep, sufficient water for domestic uses; W. L. 
_ Ballard’s, section 44, block P, Houston and Great Northern Railroad, 189 feet deep ; 
_ Robert Rosenthal, section 46, block P, Houston and Great Northern Railroad, 146 feet 
deep; Farwell town site, 150 feet. These are not artesian wells, but they afford 
plenty of water for domestic purposes.” . 
__ Ralph Bigger, Hansford post office: “The volume of water sufficient for stock and 
_ domestic use obtainable at from 25 to 180 feet on section 136, block 45, Houston and 
eeex hs Central Railway. An attempt was mads to reach artesian water, but the ma- © 
chine failing to work satisfactorily, the well had to be abandoned at a depth of 130 
_ feet with.about 70 feet of water,” 
_ Aaron Carnott, Farwell, Tex., post office: ‘‘ This is a beautiful plains prairie coun- 
try, watered by the Beaver, Coldwater, Paladuro, and Canadian streams, with fre- 
quent springs. On the flats or level prairie water is obtained by digging or boring 
at from 100 to 150 feet, and plenty of water is secnred. I don’t think there is any 
doubt but that artesian water can be obtained here, when it is a success north of us 
in Kansas and south and southeast of here in Texas.” ; 
- Hemphill County. —George Ford, jr., Canadian post office: ‘There is not an arte- 
sian well in the county. Water is obtained in wells at a depth of 40 feet to 110, 
average depth 100 feet. Where crops can be irrigated the yield has been large. 
Have not been down by boring or digging more than 150 feet. 
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d bored wells, say one hundred and - ahs 


e numerous bored wells in this — 


- Fisher County.—C. W. Morris, Hitson post office: “In this part of the country the: | 
_ Glasscock County.—D. N. Morrison, Garden City: “J. I. McDowell well is 15 miles 


_ Lynn, Terry, Hockley, etc.—There are a number of ponds with permanent waters, | ss Liek 
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some fresh, others salty or brackish, in the lower Panhandle. The most noted amon 
them are Cedar Lake, 25 miles southwest from Tahoka Lake, in Lynn County, isa 
body of fresh water lasting all the year round and is fed by springs. It has an 
island of 7 acres in the center. Rich Lake is 18 miles northwest from Double Lake. _ 
Ranger Lake is on the line of New Mexico. Yellow House Lake, wells, and springs: — 
_ are 35 miles from Yellow House Cafion. Tahoka Lakeis70 milesnorth of Big Spring, _ 
in Howard County, Silver Lake is 7 miles west of Yellow House and 142 miles from 
Big Spring. Double Lake is 8 miles from Tahoka Lake. Four Lakes are 18 west — 
from Ranger Lake. The Blue Holes are east of the Yellow House Lake, and Eagle — 
Lake is southwest from Running Water, in Hale County. Each and every one of — 
these lakes have good springs on the west side, but none are known to have such on 
the east side. The above description is as I got it from an old ranger. It would ~ 
have required 6 months’ surveying to locate them properly. iy sf id 
Lynn County.—In the north balf of the county the wells are from 70 to 90feetdeep; 
in the southeast part of the county from 100to 175 feet, and in the southwest part are 
only two wells, 190 and 200 feet deep, with very little water. There are two salt lakes. 
and a considerable number of fresh water lakes in the county. Vd Gi) 
Howard County.—Most of the rains fall between April and September, the greatest. 
quantity coming down in one or two rains. ‘The annual rainfall varies between 15. 4 
and 24 inches, and irrigation for some kinds of crops is necessary every year. Forage 
plants do well without irrigation, and the same can be said of several-fruit orchards; — 
but it is admitted that they could be vastly improved by irrigation, +e 
_ The town of Big Spring is situated in an ancient river bed, which traverses the | 
county from east to west and can be traced northwest for nearly 230 miles. About S “4 
10 miles west of the town are several large salt lakes and soda springs, which empty — 
into this old river bed, which is known as Sulphur Draw. In the vicinity of Bigii ag 
Spring are a number of dug wells averaging in depth about 25 feet. The water ~ 
found varies greatly in quality. In the town the water is very salty, changing in ~ 
the different wells to brackish, gypsum and fresh water; all the wells afford an abun- 
dant supply, but that of the salt wells is considered useless for any purpose. A few — 
of the others are used for irrigation of tracts 1 or 2 acres in extent. eles fe a 
Away from town numerous borings for water have been made, many of themin — 
the “draws.” In these the depth is usually from 6 to 25 feet. Salt water is often 
encountered, but as a rule the water is good. There are, after April in each year, a 
number of small ponds that carry water for several months, but generally they dry 
out before the end of June. In the north half of the county red joint clay is often 
met with in the borings, and in several localities this has been penetrated to a depth 
_of 400 feet without obtaining water. A similar bed exists some 8 or 9 miles south of 
_ the center of the county., The soils of the county are well suited to the growth of 
fine fruits, and there are several fine orchards and vineyards that have made a good on 
growth and have fruited without the benefits of irrigation. Grazing is the principal — 
source of income,-and lands at present figures are worth from $2 to $3 peracre. 
The wells outside of town are the following: . a 
| Roper & Evarts, three wells ; dug 18 to 20 feet ; good water. ‘7 
Mr. Walcott, one well; dug 30 feet; good water. Raat 
J. Smith, one well; bored 150 feet; good water. 
| George Baner, one well; bored 150 feet; salt water. 
Devil’s Elbow Ranch, one well; dug 30 feet ; good water. 
Mr. North, one well; dug 40 feet; good water. 
On hill north of town, in joint clay; 90 feet; salt water. 
Demarest Bros., 14 miles north; dug 30 feet; good water. 
Ole Anderson place, 14 miles north; dug 60 feet; good water. 
Morita Station; dug 25 feet ; brackish water. 
Ole Anderson’s place, 2 wells; bored 125 feet; good water. 
On sand hill east of town; 30 to 60 feet ; good water. 
Arkansaw Ranch; 100 to 130 feet; good water. . ‘he 
‘Well at Railroad shops; 300 feet; salt water. eh 
County artesian well in town; salt water. ; 5 ae 
While the water supply in wells is variable as to depth and quality, there isno 
question but that immense quantities of water could be stored in this county and be 
used for irrigation. The county is sufficiently hilly to afford a considerable number. 
of fine locations for storage dams, and the rainfall bet ween April and October is suf- _ 
ficient to fill them in any year. : 3 9 Se 
The overflow of Big Spring (described in another part of this report) is carried 
through a ravine or cafion, which three-fourths of a mile below could be stored by 
a dam 1,000 or 1,200 feet long and 40 feet high. The basin thus formed would be va 
three-fourths mile long, one-fourth mile wide and 30 feet deep, and would hold about — 
275,000,000 gallons of good water. By building a larger dam lower down the quan- — 
tity stored could be greatly increased. At one.fourth mile above the spring. wheie 
ravine could also be dammed. This would raise the bottom of the reservoir about 
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nd cover 200 to 400 acres. It would receive the drainage of about 20 square tt 
and the/bottom of the reservoir would be nearly 200 feet above the town of© 3... " 
ring and a very large acreage of fine agricultural lands. About one-half ob de gta 
east of the Big Spring is another draw or ravine (unnamed), which drains 7 or ~~ 
lare miles. This could be made to hold a large amount of water and would 
yubly irrigate 5 or 6 sections of land. On Morgan’s Creek, in the northeast cor- 
r of the county, on section 3, block 30, township north, is a site for a reservoir that _ 
vould hold the drainage of 40 to 50 square miles, and has below it a magnificent 
4 body of farming lands. A cheap dam could be made to irrigate from 10 to 15 sec- 
_ tions of land. There are a considerable » umber of such locations in the county, all 
of which could be utilized for purposes of irrigation. ve 
Trion County.—Seven hundred acres here at Sherwood under irri 
from Spring Creek. J. M. Carson, county judge. est, 
‘ah Kent County.—G. C. Harrison, Jayton post office. ‘The farming interest would 
_be greatly benefited by means ofirrigation, as this country is subject to droughts.” — 
_ Lipscomb County.—John, Wanger, Timms City. ‘Geo. R. Timms’s well drilled 227 
_ feet deep, and has 127 feet of water, which was struck at a depth of 150 feet. Eleva- 
aa t on, 2,600. E.C. Gray, Higgins, Tex.” There is no artesian well in this part, but 
’ itis believed that artesian water can be had ata depth of 500 to 1,000 feet. In Meade 
' County, Kans., in the same longitude, artesian water is easily procured. Our county — 
is much the same as Meade county, Kans., insurface and appearance. Rainfall about 
- 20 inches, between April and September. Irrigation will be necessary every year in 
une, July, and August. ; | fy . 
_tubbock County.—H. A. Goodwin, Snyder, Tex. ‘‘Dave Taylor, at Singer’s Store, 
s a flowing well of shallow depth at White Lake, on the plains, flowing a 2-inch 
eam. The annual rainfall is about 15 inches, of which about 8 inches fall be- - 
een April and September. Irrigation is necessary about one-fourth of the time \ as vane 
Ordinary wells in the two draws of the Yellow House Lake, traversing this county, stl WR 
from 6 to 15 feet deep. On the upland the depth is from 70 to 90 feet. The qual- a 
y of the water is excellent and all weils atford an excellent supply. About 25 to 30 
rindmills are used in the county. The head of Yellow House Creek is formed near 
the center of the county by two branch draws, and intotheze tlow a considerable num- 
yer of springs. ; 
_ _ Martin County.—-Common wells on the uplands vary from 35 to 145 feet in depth. 
_ This county is situated on the eastern edge of the Staked Plain, and here, as else-. 


where, the rule applies, that the nearer the well is to the edge the deeper will be the 
water line. 
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Common dug and bored wells are used in asmall way for purposes of irrigation, ih 
_ and the experiments so far carried on have proved very protitable and successful. (ea 
_ The Mareinfeld Fruit-growing, Gardening, and Irrigation Company have 2@acres, 
i _ planted in fruit trees and vines, They use two 8-inch bored wells, each 146feetdeep, vari 
and carrying 60 feet of water. They have one 20-foot United States mill and one ert 
20-foot Perkin’s mill, each capableof pumping 2,000 gallons per hour. Astorageres- | Brett 
ryoir to cover an area70 feet by 200, 6 feet deep, isnow under contract. These water- he 
works are déemed sufficient for 60 to 80 acres in fruit trees and vines. The wells cost Peak 
682. The windmill towers and labor $757, and the storage reservoir completed with Beal eh ony 
‘tar lining will cost about $300. nN a 
__L, P. Glasscock’s tarm, orchard, and vineyard are situate on sec. 40, block 36, town- — a 
‘shipl, south. His well is3 by 3 feet square and 20 feet deep, andisin Mustang Draw. Bi: 
This well furnishes 15,000 gallons per day, and in addition to irrigating 20 acres Of ae etna 
dand, is also used to water 2,000 head of cattle. He uses a 12-foot United States mill ee ead ye 
ea si vip "i ’ ” : ‘@ | x ee ee Why My 
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time. The plant cost about as follows : 
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(- and a hd- ineh: sa ddee Two aoe ‘storage reservoirs, or “ ‘tanks,” one 0 135, - 
_ lon’s capacity and the other of 269,000 gallons’ capacity, are nes bank full 11 the 
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About 5 miles west of Marienfeld, on the Texas and Pacific Railway, i isan irrigated . 

_ orchard and vineyard belonging to Mr. A. Rawlins. He has 20 acres in cultivation. z. 

Good water in appareutly unlimited quantity is obtained in 3-inch bored wells aaa 

carried by a 10-foot windmill to an irrigation reservoir lined with tar and built on 

the surface of the ground at an expense of about $50. ‘The reservoir is 30 feet diame 

ter, circular, and about 4 feet deep, holds about 22,000 gallons. The whole irrigation 
plant i is worth about as follows: {Sais 


‘Two wells, 30 feet, at 50 cents per foot -----...---0-eeeee eee ee eee aes se me 

One, 10:foot. mill artd fixings...2.0-. Liisi. .ect sess oe ses esos nee : 
Storage reservoir ..-.-----. +22 ee ee ee ee ee ee ee eee ee ee eee ee ee ee ee ee er cece cree BI 
: Total . Fe Pea Sheila gt eeee sin ers eile yA Se 


ently carry an elimited supply of oot water urider the stone bottom of their | ei: if 

This water is struck at 5 to 15 feet. If a number of syphons were inserted into the — 

bed of this draw (Mustang) and several others, it seems that water enough for Sev: 
eral thousand acres could be obtained at a nominal cost. ie 
Midland County.—Altitude, 2,780. One artesian well is reported from this county By 
as flowing 500 gallons per minute, As a matter of fact, it is simply a shallow well — 
which has penetrated an underground stream flowing under pressure. Irrigation in 
the county is considered necessary three years out of five. There are perhaps a dozen _ 
small irrigated orchards and vineyards in the vicinity of the town of Midland, and 
quite a number of gardens connected with ranches in the county. 
Z. T. Brown’s ranch has an orchard and vineyard about 7 miles south of Midland f 
There are about 20 acres planted in choice fruits. Altitude, 2,685 feet. The orchard — 
is only a very sandy tract of land with a clay subsoil which retains all the water 
that falls on it, some 20 to 28 inches. He has a well 18 feet deep and uses a 12-foo; “a , 
Star mill, but: has had uo occasion to use any of the water for irrigating, as the soil \ 
provides ‘all the moisture needed. The. fruit trees and vines show a most vigereni 4 
growth and were well laden with fruit when I saw them, 
Mr. J. S. Curtis’s ranch is 6 miles north of Midland. Altitude, 2,800 feet. He habe 

4 acres in the European raisin and table grapes, all laden with fruit. He uses a dug ict 
well 30 feet deep, with 3 feet of water, which neither rises nor falls. The strata pen-— ag 
etrated were 4 feet of top soil, then limestone, and then water in coarse white gravel, ws 
He uses a 12 foot Haliday mill, with double cylinders, pumping 8,600 gallons during pee 
6 hours of each day, when there i is wind. This water is pamped ‘into a wooden stor- 

age tank, 16 by 18 by 4 feet, filled daily and used for a large herd of cattle as w 
as for irrigation. The entire cost of well, reservoir, and windmills i is $300. Thi 
irrigation plant would serve 12 to 18 acres. 

J. M. Moody’s orchard, vineyard, and nursery comprises about 6 acres in the town “i 
of Midland. They are irrigated from a well 35 feet deep, costing $4 per foot. Ten” ny 
feet of water standing permanently i in the well. A 10-foot Haliday windmill raises f 
800 gallons per hour; twenty -four bours’ continuous pumping does not seem to affect 

the wellin the least. Irri igationis deemed most necessary in March and April of each. i’ 
year. In June, July, and “August there are usually heavy rains. An irrigation plant Ni 
like Mr. Moody’s wili cost about $300. According to his estimate ary lands that can — 
now be bought for $2 or $3 per acre would be worth $500 per acre if made iigeblegg 
at least his tract is not for sale at that figure. 

N. 8. Worley’s orchard and vineyard consists of 10 acres in fruit trees and vines and a 
is one-half mile from the town of Midland. He has one well 55 feet deep that carrion’) 

_ permanently 10 feet of water and furnishes every eight hours 9,600 gallons. A second — 
well now in construction, is 7 feet 8 inches in diameter at the mouth and 15 by 15. aha 
feet at the bottom. The water rises 7 feet above the bottom. A 12- foot. Kirkwood 

- windmill extracts all the water in twelve hours, both of these wells are 55 feet deep — . 
but the second well is being carried down to the next sheet of water below. The — 
cost of the first well is $300, of the second $325. This includes the windmills and 
pumps foreach. The water from both wells is pumped into a clay storage reservoi 

~ 60 feet in diameter and 6 feet deep, holding about 127,000 gallons, which supply i ad : 
deemed ample and more than sufficient for 10 acres. The cost of this reservoir is$150. 

Prices generally paid for borings are $1.25 for the first 100 feet, $1. he for hp Gey One ve 
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rising at the rate of 50 cents for each successive 100 feet. Theaverago 
ell is $00, and the average cost of a windmill is $75. The average esti- au ee 
capa city of an ordinary well and windmill for irrigation is from 3 to 3 acres — eye c 
rst year, double that acreage the second year, and possibly a large increaseof © =) | 
y thereafter. By the use of storage tanks or reservoirs the acreage can beex- 
‘to 10 acres, and doubled the second year. Dry land is worth $3 per acre, | 
supplied with an irrigation plant worth $300 for 10 acres, it is valued at $50 
e. Price recently offered for a 2}-acre tract fenced and planted with one-year, 
uit trees, but without irrigation water, was $680, which was rejected, Fans 
ichell County.—There are about 75 to 100 wells outside of. Colorado City, most-of? | Va 
icli are bored. In the northeast part of the county the wells are 80 to 125 feet == 
), the water good and abundant. In the southeast part the depth is aboutthe 
and the quality good. In the northwest quarter of the county the depth on | 
pland is from 80 to 125 feet. In the Satan Valley and neighborhood of Morgan = 
good water is found at a depth of 10 to 25 feet. On the west end of Satan 
Valley the railroad made one boring of 70 feet and struck salt water. Inthe south- © 
est quarter of the county the ordinary depth is- 100 to 125 feet. Someofthe wells = 

he northwest part of the county are a little alkaline. Windmills are extensively 
sed. Corn, wheat, cotton, and oats are grown without irrigation. Vegetable and — be 
er gardens are sometimes irrigated. The annual rainfall varies between 18and ~ 
nches, most of it falling between the 21st of April and the end of September. In 
Satan Valley and numerous other localities are numerous locations for ‘storage 
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servoirs which could be cheaply built and made to serve a large acreage. x pale ta 

Nolan County.—Altitude, railroad track at Sweetwater, 2,210. In the southern = 

ré of the county the average depth of dug wells is about 40 feet. In the northern 
t they are of greater depth and few in number. Such as are bored, and they are 

, are from 40 to 70 feet deep. The divide between the Colorado and Brazos Rivers _ Me 

averses the county from east to west, and on this the wellsare the deepest. Allthe 9 > | 


ll water on the north side of the divide is more or less impregnated with gypsum — Die 





JERS 





id not generally fit for use, leaving a white deposit on the ground wherever it is aes 
illed and allowed to evaporate. It is used for irrigation in a numberof small, 
dens and is found to be beneficial to plant life rather than otherwise. Southof = = ~ 
divide the water is much better, and is best in the post-oak timber nearthesonth- = | 


; corner of the county. ‘The deepest well in the county is at the plaster of Paris. . 
ctory at Sweetwater. This well is 500 feet deep. The first water was found at 1EQ = 
, and thereafter numerous other veins were found, finally rising to within 65 feet ei Hn 
the surface, and the water obtained is strongly impregnated with gypsum. Drink- 
ing water is stored in cisterus. Bored wells on the divide are from 150 to 300 feet He 
- deep, having a very limited supply until the depth of 300 feet is reached. The water TS naga 
_ then rises to within 16 feet of the surface. It is thought by many that good water ea 
Bp id possibly flowing water will be found at a depth of 800 to 1,000 feet. Pe a: 
There are thirty or forty locations where storage reservoirs, covering 320 to 640 © /_ 
res, could be cheaply built. The soil will retain water, and seems to be excellently bab 5, We 
lapted to storage. It is the opinion of Messrs. Croan & Fisher, of Sweetwater, . 
at if such reservoirs were built there would be no trouble whatever in disposing of 7 ees 
ater rights. A farmer,in their opinion, could afford to pay $2 per acre or more. 
r water rent per annum. At present figures lands are worth from $2.25 to $5 per 5) 
»~ acre, but if the water for irrigation were handy they would probably increase in value’ 

- to-about $25 to $50 per acre. | i etee 
Ragland & Beall, Sweetwater: ‘‘ We have a great many common bored stock wells 
om 125 to 250 feet deep. The water in same for most part stands within 70 or 80 
of the top. The wells are about 6-inch bore and cost upon an average trom $1 to No 
10 per foot. The water in the northern portion of the county isimpregnatedmore = = 
less with gypsum, In the southern portion it is free from any unpleasant min- ea 
als. No irrigation is done from these wells. However, with a sufticient flow of ye 
water, irrigation would be very profitable, as the rainfall is not sufficient during = 


ak 


cropping season. The wells that have been bored pass through some rock, but no 
- great difficulty is experienced in boring any of them. We can not give any definite — Bs 
answer as to how deep to artesian water. not Wesel acta 
' Ochiltree County.—Altitude about 2,500 feet above sea-level. Irrigation necessary 
' about half the year. Common wells in the vicinity of Gilaloo and Ochiltree vary in 
depth from 190 to 220 feet. After securing the water it rises in the wells from 15 to Coa Ae 
_ 20 feet. At Creswell the water does not rise in the wells. | ne eae 
- Carson County.—Panhandle City. The Fort Worth and Denver Railway made a ~~ 
_ boring here of 600 feet but failed to secure a flow of water. Aa 
» Gray County.—Water in some wells at 130 feet. ; A eae nie. epic 9 
Potter County.—J. C. Hatchell, Amarilla: ‘‘ Water is obtained in this vicinity abam © 
rage depth of 200 feet. It rises from 20 to 80 feet and is brought to the surface by. be 
indmills. It is clear and soft, and is used for watering stock and farm purposes == 


oS 


nerally. The supply is inexhaustible to windmills.” seb oo ee 
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- Roberts County.—J. C. English, surveyor, Miami: — “ Water is obta d at: 
varying from a few feet up to 500 feet in this county. On the upland: lains 


lowest well is about 100 feet 
water is obtained at 100 feet, 


Walker Scoggan, Canadian P. O.: “ , fall 
gust. Irrigation is deemed necéssary every year.) cama 
» Scurry County.—A. C. Wilmeth, Snyder P. O.: “The rainfall between April and Sep- rm 


‘mostly in May, July, and Au 


- tember is about 18 to 20 inche 


will be required in winter. 


thoroughly believe we can secure one by boring 300 feet or more. Our locality is 
furnished with water from wells about 40 feet deep, on the average. We secure — 


water in sandstone. In one 


50 feet a bold stream, and the water rose to the first stream. . Lam using a 10-foo 


windmill to raise water for s 


close work and the help of the rains. Springs break out at higher points than th 
town, and I believe water can be secured by boring.” 
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and the deepest 500 feet. Sometimes an abundance 
while sie ane mile distant none is obtained at 300 fee 
he annual rainfall is about 24 inches, falli 


s. Irrigation not necessary every year, but when needed, | 
We have no artesian wells in this county, though we — 
well I bored I struck water at 30 feet, a light stream; ab 


tock and irrigation. Can irrigate about 5 to 10 acres 1 


_ Ordinary wells in the county range in depth from 25 to 100 feet, and there seems t a 


be no uniformity in any loca 


in the northeast quarter of the county the water is more or less unpregnated with 


gypsum. 


Lom Green County.—Several thousand acres in the vicinity of San Angelo are ~ 
irrigated from the Concho and its tributaries. There are several very fine locations — 

_ for storage reservoirs, situated conveniently for the irrigation of very large areas or — 
land,’ Quite a number of gardens and small tracts of trees and vines are irrigated 


from windmills. The mean 


inches; 1579, 18.54 inches; 1-80, 37.75 inches; 1881, 18.96inches. The precipitation is oF 
greatest in May, June, July, August, and September of each year. hrigation is highly 
advantageous to insure perfect success in farming, and the means for effecting it are 
cheap and convenient along the streams. On the uplands the well and windmill or 
the artesian well will have to used more or less, | <a 


Val Verde County.—At Del 


Springs, which rise about 14 


used away from the water courses, and some of them have a depth of 475 feet, carry-— 
ing about 175 feet of water and deemed inexhaustible to windmills. _ on a 

Wheeler County.—No attempt to drill for artesian water has been made in this neigh- 
borhood. But there are several springs strong enough to rise up through a pipe held 
over them. The spring out on Van Horn & MeKinl 
14 or 15 feet, and would probably rise much higher. 
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Cie ae 
Dimmit County.—A.Eardley, Carrizo Springs Post-Office: “ A number of fine springs 


in the county.” 


Bastrop County.—B. P. Templeton, Garfield, Tex.: There is not a living spring in 
this section of Bastrop county. What few there are are nothing more than wet) 
_weather seeps, that dry up in drought.” Tees Sey 


Bee County.—W. R. Hayes, 


but au inexhaustible supply of water for windmills, reached at from 30 to 100 feet 
under the surface.” “yO Soe 


Clay County.—Mrs. Rachel 


area number of good springs. Water is got, at from 12 to 50 feet, in abundance; 


mostly soft water.” 





















lity as to depth. Generally fresh water is obtained, bu 


cs 


annual rainfall is as follows at Kort Concho: 1878, 24.84 | 
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Rio some 3,000 acres are irrigated from the San Felipe ty 
miles northeast of the town. Wells and windmills are ae 
‘a 
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ey’sranch rises up through a pipe 
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Beeville: ‘‘There are no springs of any consequence, 


D. Ivie, Myrtle, Tex.: “In this part of the county there ' 
ee . 
a ea) 
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Comal County.—A. Giesecke, New Braunfels: “Comal Springs, located in Comal | ee 


County, near New Braunfels, 
feet per minute, flows very ra 


There are several more springs in this county, but all of them are more or less affected om 
by droughts. I could only give the names of the springs, but no other information. 
A great deal of boring for water has been done in this county, but no artesian water — 


has been struck. The deepes 


who may be able to give some information. His address is San Antonio, Tex.” 67 ao 
Cooke County.—W. G. Robinson, Rosston, Tex.: ‘There is a remarkable spring of 
water near the surface, situate about 1 mile from Rosston. The opening is about 8 


feet in diameter. The water 


dry weather nor does the water rise any higher by rains. There are other small 
springs near here, but I am of the opinion that they are from the drainage of the — 


surface. The first-mentioned 


Greer County.—H. A. Sweet, Mangum Post Office: “In this county are the 













very clear water, contains mineral matter, 21,000 cubic 
pidly. Drought has no effect on the volume of the water. __ 
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t well was bored by Christian Pfeuffer (about 600 feet) — ne 


ra 
etd 


is about 1 foot from the surface. It is not affected by! ag 


spring ison W.'T. Berry’s farm.” AN aw 
follow- 
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s eee Creek Spring, Spring Creek, Elm Spring. There are no arte- ea 
par ace water in springs, some of them of considerable volume; would — , as os 
10 tol inch pipe, others still more. Water is obtained in ordinary wells in =| 
m 12 to 40 feet all over the county.” TA cat Ok RT gl 
Hays County.—E. J. L. Green, San Marcos, Tex.: ‘‘No artesian wells in this 


itty. The San Marcos Springs, which support the San Marcos River, arethe grand = 4} 
gs of this section, or county. They furnish some 1,200 horse power and flow’ 
it the same all the year. Water clear as crystal.” a 
to Groos, Kyle, Tex.: “The San Marcos Springs are near San Marcos. The | ~~ 

comes out from under a mountain and makes a good-sized river. It isevi-  — . 


ntly artesian, as the rains have no effect on the water. It alwaysrunsthesameand NA 
has the same temperature all the year round.” ee Bess 
_ Jacob’s Well is a large spring, coming out of the bottom of a creek, through solid = at 
rock. Thespring, which resembles a well, is about 8 feet diameter and goes straight 
“down through solid rock 30 or 40 feet. It is clear as crystal and the flow of water ig!) 2G 
/ always the same. This spring is about 14 miles northwest from San Marcos Spring { HA 
and both have the same water. . = opt a 
°H Lampasas County.—James Deering, Lampasas: “‘ Hanna Spring yields 10,000 gal- sorta 
_ tons per hour, and Hancock Spring 10,000 gallons per hour.” em Be 
_ D.C. Thomas, Lampasas: ‘‘ We have in this city three noted mineral springs, each — leet 
throwing off some 2,000 gallons per minute and flowing into what is known asthe ‘ st 
‘Sulphur Fork of the Lampasas. These springs are somewhat celebrated for their == 


ry 


waters,” (pty 
These Springs are not influenced by rains, there is no variation in the flow at any Se ire 2? 
ged son. ‘ Ree 
Bandera County.—William 8. Ross, Hondo Caiion Post office: ‘‘There isno artesian  _ bei 
well in this part of the country, but plenty of springs.” | . bile pales 
a Burnet County.—R. W. Cates, Burnet: ‘There are no artesian wells or springs of) .% 2a 
_amportance that I remember now.” 
_ M. J. Moseley, Shovel Mountain Post Office: ‘‘Some deep wells at Marble Falls, but sone 
“none artesian, I think. Surrounding country is full of springs, many of whichspring «© ~ 
up with great force.” : a Re 
_ Louis Polk, county surveyor, Burnet: ‘No artesian wellsin county. Mountainous an fe 
_ sections abundantly supplied with springs. Water on the table lands found by: bor) \*) ie eee 
* ing from 80 to 250 feet, but water does not rise to surface, owing principally to caves 
in the ground to which the water rises and then flows off in the same.” Raia 
Caldwell County.—E. H. Rogan, Lockhart, Tex. : ‘‘ We have within the corporate oy ees 
‘dimits of Lockhart seventy-five or eighty free running springs furnishing a large: 6 ae 
_ water supply of first quality. The San Marcos River, on the western boundary of 
_ the county, can be used for purposes of irrigation over a large extent of fertilecoun- ong 
try. With this exception we have no water in the county that can be used forirri- er: 
gation. i, : Mi 7» S 
_ Hardeman County.—John Wesley, Quanah Post Office: “A great many flowing = = = 
_ springs in the west part of this county on Good Creek.” A a vie 
___ Mason County.—Calhoun & Kniveton, Fredonia, Tex.: ‘‘ Barton Spring lies east of 
| “Fre onia three-quarters of a mile, Spice Rock Spring southwest 34 miles. Burton _ EN 
_ Spring is in a lime formation and Spice Rock in granite.” <i aaa 
4 . Menard County.—F. M. Kitchens, Menardville: ‘‘ There are springs on Survey No. Mpa 
_ 41456, W. J. Wilkinson, Fort McKavett; survey No. 1441, Alfred Streigler, Menard- Rains 
ville, also W. L. Black and W. J. Vaughan. Robert Robinson, McKavett Springs: — aN 
_ Clear Spring flows about 1,200 cubic feet per minute; W. L. Blacks Spring, about300 
cubic feet; McKavett Spring, about 400 cubic feet ; Coglan Spring, about 100 cubie 
“feet, and Elm Spring, 75 cubic feet per minute.” . 
__ San Saba County.—S F. Ray, San Saba: ‘Springs owned by Thomas and R. L. re as 
_ Sloan, George Baker, R. C. Hart, J. H. Brown, Gabe Hart, B. H. McAlley, F. Ham-  - yp aie 
| Tick, and E. L. Hicks, allof San Saba. E. L. Hicks irrigates 24 acres, 12 miles south- lane 
east of San Saba town. J.H. Brown runs 50-barrel roller mill. B. H. McAlley and) 
’ Floyd Hamrick irrigate 15 acres each, 3 miles east of San Sabatown. Thomas and R. i 
_L.Sloan irrigate 30 acres, 14 miles west of town; George Baker, 30 acres, 13 miles west, eS se ay 
and R. C. and Gabe Hart, 15 acres, 14 miles west of town. Richland Springs not ee AR Cait 
_ ‘ased for irrigation would supply 12 acres.” ype Se 
| _ Throckmorton County.—C. E. Smith; Throckmorton Post Office: “‘A number of ever , ioe. 
towing springs.” ¥ 
<. Wilson County.—J. B. Polley, Floresville Post Office: ‘‘At Sutherland Springs ands Ms, ooh 
" at Jackson’s Gulch are large black and white sulphur Chalybeate and magnesia ae 
aM 3 Ti 3,” 4 7 t v4 : 
EWWilbarger County.—C. F. Doan, Doan’s Post Office: ‘There are large fine springs ears 
_ around Doan’s, but none of the water is used for irrigating purposes.” Sat Wh 
Comanche County.—T. R. Hill, Comanche Post Office: ‘Bluff Spring, 5 mileswest : 
et’, Z ty 
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“eurative properties, and I regret that I can not now send you an analysis of the 
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of Comanche, runs out of sandrock. There are several springs in the 
usually water can be had at frem 15 to 100 feet.” Hee <A ea 


cA 

Buraet County.—T. A. Chamberlain, county surveyor, Burnet: ‘‘ Oatmeal Sprit 
owned by H. Campbell; Post Oak Spring, owned by J. M. Tumlinson; Delaw 

_ . Spring, by H. G. Peyton, all at Burnet, limestone water; Flat Rock Spring ow 
by Herman Fuchs; Tiger Mills, also limestone water; Spicewood ‘Spring, owned 


_. . M. B. May, Burnet, limestone water.” so vie Meee 
y's Bosque County.—G. M. Coston, Cranfill’s Gap Post Office: ‘ One spring at this” 
to _ place. I suppose it furnishes about 25 gallons per hour.” . 


| Llano County.—E. H. Alexander, Llano, Tex.: ‘There are springs on §. W. Ken- © 
A drick pre-emption, Llano Post Office; on Nellie Bedford survey, owned by W. E. ~ 
_ Rabb, Packsaddle, Tex.; one owned by E. Moore, Packsaddle Post Office ; on survey — 
Bs No. 619 State schoollands, owned by F. C. Wilbern, Llano, Tex.; one on sectior ¥ 
_ 129, Germany Immigration Company survey, owned by Joe. F. Brown, Valley Spring, 
; ‘Tex. The . C. Wilbern spring rises on the top of a mountain and flows down into | 
.. the valley of the Little Llano, sufficient for irrigating several acres. There are 
Sib: other fine springs in this county used on a small scale for irrigating.” Paseo: fe 
iat ae Kerr County.— Ann E. Joy, Japonica, Tex.: ‘‘ Springs are too numerous to mention, — 
Pt ENN as all the water courses are fed by them and do not dry up in the summer. Those’ 
that live on the water courses have lasting water all the time; on the Divide (as it 
is called) they use windmills and wells.” Me cee 
. Jack County.—T. D, Jones, Jacksborough ‘ ‘‘ Limestone water ; many bold springs — 
ee -- in the county, seemingly inexhaustible. Costof artesian wellsaverage $125 to $130.” 
iH ys 9? Hill County.—J. O. Files, Files Post Office: ‘We have in places an abundance of v% 
_-what we call surface water, consisting of never failing springs and wells.” ae 
+» « Bandera County.—G. T. Lincoln, Bandera, Tex.: ‘There is only one artesian well - 
in the county, but there are hundreds of springs.” ; ca 
ec Duval County.—James A. Lahy, San Diego Post Office: ‘Springs in San Diego ~ 
..  . Creek and in Palo Blanco Creek.” Ae “ ire 
nk vee Stephens County.—T. W. Brown, Breckinridge Post Office: ‘Several springs in the 
d county where the water comes to the surface, but does not flow off, except in very 
7 & wet weather.” _ he a aa 
a Somervell County.—A. R. Fowlkes, Glen Rose Post Office: “ Springs owned by Wil- 
liam Porter, Frank Murphy, Jesse Kinsel, 8. H. Brown, and J. A. Hart, with many — 
others, furnish Squaw and Paluxy Creeks. Both flow throughout the year. © Squaw 
Creek, the smaller one, gets very low. The water is limestone.” ~ Ae 
_ _ Maverick County.—Otto Peteler, Eagle Pass: ‘“ Rishe Spring is 13 miles east of Eagle 
Pass; Salado Spring 22 miles southeast; Rosita Spring 7 miles southeast, and Soucito 
ies Spring 7 miles northwest. All the springs mentioned are everlasting. Water very as 
ait _ good for drinking, but the flow is very weak and the water sinks into the ground } 
- at a short distance from the spring.” Cy Si aia 
McLennan County.—Andrew Goddard, Waco, Tex. : ‘‘ There are twelve strong-flow- 
ce _ ing springs in and near Waco; five springs near Bosqueville; one fine spring nea 
ret ss Conger’s place, and a large spring near Patrick. Near Bosqueville is an alum well,?”” 
en ne _ deff Davis County.—C. H. Merriman, Pecos City: ‘‘ From Phanten Lake due north ~ 
- . nearly 12 miles, James Edgar discovered on the open prairie a swift-running stream _ 
that had just worked its way to the surface. His attention was attracted by the | 
‘waving of the grass, which shortly after disappeared from view. On closer exami 
_ nation he found a good-sized stream where there had been none a few hours before 
Only a few yards of it are above ground.” nf Ae ae 
1 em _ Callahan County.—-A few springs of limited capacity and liable to dry up in time ef 
Y drought. , rake 
Min Shackelford County.—Springs are numerous and lasting. None are used for purposes. — 
,of irrigation. . ae 
; : Lynn County.—C. H. Earnest, Colorado: ‘‘ Quite a number of fresh-water lakesand 
1 two salt lakes.” : RM ies 
Crosby County.—C. H. Earnest, Colorado, Tex.: ‘‘ Large springs are very numer- a 
ous. a co 
Eastland County.—J. E. Luse, Cisco, Tex., says: ‘* Springs of this county are ef 
limited capacity, and a majority of them are unreliable in time of drought. A few _ 
might on a limited scale be used for irrigation. First sulphur spring about 4 miles. ‘1 
northeast of Cisco, about 15 feet above bed of creek. Will water 100 head of cattle 
all the year round. A cow will daily consume about 10 gallons. About one-half the — 
water is consumed ” ~ ; A en 
Coon Spring, 1} miles from Cisco, in bed of creek, 4,800 gallons drawn daily would si 
exhaust the spring. A small dam thrown across the creek would irrigate a limited — 
acreage. | oa 
A number of mineral, sulphur, and pure-water springs, about 5 miles southeast of 
Cisco, in aravine. They now water about 1,000 head of cattle. The place is knowm ~ 
as Leon Creek, and is visited as a health resort. A dam thrown across the ravi 4 
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onsiderable quantity of water that could bé carried to some lands 
Laly . + : Ne. ; rae Sey | 6, pts 6 at atk EO el wr 
oF ughes spring, 4 miles east of Cisco, is a strong spring so situated that it _ es Ms 
ored, but the land below it is considered worthless for agricultural pur- prea: 
ia in the county are Mulberry Bear, Shinoak, Ellison, etc., ‘all of very) yi 
capaci y- ; 3 Lt, ore WARE ie 
i het | + 5 \ SA ee 
| Saba County.—At the town of San Saba is a large spring, affording some 500 — wet a 
feet of water per minute, and in less than 100 yards from its source is afall of 


a 


Me's eu 


S feet, where its power is harnessed to a fine roller mill, of a capacity of some 50 
of flour per day. A corn mill and cotton gin are also operated by thesame 
This stream is only about 1 mile in length, but suchis the rapidity of its” ae 
scent that one or two other dams could be successfully built, and the waterthus be 
| again and again before it reaches the lovely San Saba River, less than halfa 
man airline from its source. : veer iss: 
ur greatsprings areartesian. The outflow in most instances is slightly greater 
the summer months than in the winter. Local rains have no effect upon them, ee 
heir temperature is usually about 70 degrees, showing that they have about the 
ae source and run nearly the same depth below the surface. f 
Phere are no less than twenty to twenty-five large springs within the bounds of — 
county, and there are hundreds of other smaller springs, besides the Colorado and re : 
n Saba rivers, and some dozen or more fine creeks, which flow from January toJan- 
“a There is not a better watered section in this state or elsewhere, as to that fee 
valde county.—M. L, Follette (postmaster at Good Luck), sends the following list . <j) 
rings, ‘‘ which flow with great force and large volume: ” {7h 
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Spring. | Owner. Location. fap 
LES ee Rev. R. Galbraith.| Montello post office. im 
SP are ed poke SAB SE eek SE Ertl ta pc) NPR 0. }A 
SU tains nets oe awa Sn ses oe coe we Wipiaes + c's J.Jennings -...... Do. 
rai twos fu 4a deel eo melas cegeine stlece coven Nia eo alee Near Good Luck post office. 
Seo Sa vy Lewd see ses lewes 52: Mr. Bjornsen ..... Do. 
EE See eee eee RSE SCRE Se ee Captain Follette. . | 0 ASU aS 
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Ordinary springs not mentioned.” 
SPRINGS IN DISTRICT NO. 2. : pee 


Borden County.—Anthony Blum, Durham, Tex.: ‘Numerous springs of clear, soft 
water come to the surface at intervals. The same water is obtained in spots from a Ki 
‘feet to 20 feet deep. The flow is constant, though not very great; haveno ~~ 
od of measuring it.” : ; 
Jotile County.—O. Dumont, Otta post office: ‘‘We have many large springs; flow 
ypsum or salt water. There is no water here that could be used for irrigation pur- | 
ses; it is not pure enough.” . 
osby County.—(Altitude 2,600) H. C. Smith, Mount Blanco, Tex.: ‘On section 24, 
land, two large springs; onsection 1, E. Co. 8. L. one large spring; on section 42, 
iston and Great Northern Railroad, one large spring. Iamsatisfiedthatif the 
‘of above-mentioned springs were confined it would rise to the surface of the 
ain a height of 250 or 300 feet. These springs afford agreat dealof water and come © 
0 the surface with great force, throwing up a fine quality of very fine, sharp sand.” 
onley County.—James H. Parks, Clarendon, Tex.: ‘‘There are numerous springs — 
ood flowing water courses in this and adjoining counties. Someofthesesprings 
lave been utilized for irrigating purposes and may perhaps come within your scope — \» 
f inquiry. Those used have been carried out by open ditches, and some of them (| 
paetoyen satisfactory. About 100 to 150 good bold springs in this and adjoining 
unties,” | | . 
Edwards County.—An abundance of fine flowing springs. ~ Pe catia he 

Fisher County.—W. C. Breedlove. Roby: ‘‘The springs all break out inthe bed of 
branches,’ and the most of them go dry when there is a drought.” ak 
ELD. Strang, Fisher post office: ‘There are afew wet-weather springs along 
yuble Mountain Fork of Brazos and Clear Fork, but with a thorough knowledge of — 
ountry I can say there are not six living springs in the county. Reemienren ok 
W County.—Alex. Stine, Salisbury post office: *‘Springs are abundantandalong = = 
ads of the creeks and breaks,” Nae acne ae 
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Lo Mil oe Hartley County.—C. F. Cacklin, Hartley post office: ‘* There are no known spring 
. ’ lakes, or rivers that can be made available for irrigation, Ten miles west of th 


_. place, in the Rila Blanca Cafion, water in several places springs from the | round, and 
much of it is subirrigated and still further down running water. In wet seasons the 
‘many lakes hold water the most of the year, and the general lay of the country makes | 
it possible to use these thousands of lakes or basins for storage purposes.” © 
Howard County.—The Big Spring, 2 miles south of the town of Big Spring, on sec- ~ 
tion 7, block 32, township 1 south, is formed in a fossiliferous limestone ledge dip- — 
-, ping westward. It lies in a water course which, in the course of time, has been cut | 
_ through by the rush of waters from above. As this ledge is formed of small flinty nod- 
ules, loosely ct mented, every heavy rainfall breaks ott a number, which are dropped. 
| into the pool below. Underneath this limestone ledge lies a layer of gravel, a con- 
’.. glomerate as hard as flint. Whether this layer of conglomerate was fractured when | 
BA _ the upheaval took place that tilted the limestone ledge, or whether the churning © 
_ action of the torrents that pour over the ledge at times, bored a hole through this con- 
glomerate, I will not undertake to determine, but will add as a matter of information ~ 
that during last May the torrent resulting from a three-hours’ rain lifted at least 40° 
tons of bowlders, some weighing 300 pounds, out of the spring. The fall of the tor- © 
mies rent, perpendicular, is about 35 feet. The spring has a diameter of 40 feet, and nor- — 
Seating? ‘mally carries 12 feet of water. Its altitude is 2,395 feet. A railway steam pump ex- 
_ tracts daily 100,000 gallons, a number 9 Knowles being used. The water is pumped — 
_ one-half mile to a ridge between the town and the spring, and then by gravity flows — 
_ the remainder of the distance. As the spring lies 150 feet above the town it could be — 
syphoned quite easily. When not pumped there is an overflow of the spring, but the — 
pump keeps it below overflow. RPK Ait 
. Moss Spring, on section 21, township 1, south, block 31, about 6 miles southeast — 


from Big Spring, comes through a small cavern of sandy porous, nearly limestone, It i 
has a perpetual flow, equivalent to that of a4 or 6 inch pipe. Itisalsoinadraw, 


and has below it a large deep pool and issuing from this a creek one-half mile long, 
which is then lost in the sand. SORA ot 
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SECTION OF MOSS SPRING 
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SECTION OF BIG SPRING 
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The two springs differ avout 100 to 200 feet in altitude. The limestone and con- — 
glomerate of Big Springs seems to be identical with the same material found in the — 
wells at Marienfeld, 20 miles west and 300 feet higher. The porous sandy limestone — 
yd the Moss Spring, resembles that of the artesian well at Odessa, at a depth of 800 — 
eet. 2 ee 
In the vicinity of Moss Spring are several smaller ones, and north of Big Spring 13 
miles, is Wild Horse Spring, affording a limited supply, and remarkable perhaps only — 
for the fact that the bones of an elephant or mastodon have been unearthed there. 
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County.—J. M. Carson, Sherwood, Tex. : Spring Creek, Dove Creek, and South — 
‘start out with large sprin gs, which irrigate several large farms each.” | 
<4 orandum by edit or.—These springs 
es. Berita Creck irrigates about 700 acres.” 
_ Knox County.—George 8. Benedict, Goree, Tex. : 
; county.” , 
ipscombe County.—E. C. Gray, Higgins, Tex. : “Numer 
m to be of artesian nature. Wherever the water has 
flow the curbing in which it was confined,” 
Vartin County (altitude 2,700 
ited capacity, in Sulphur Draw. Mustang Spring, 4 miles south of Texas and 
Pacific Railway, on Mustang Draw, is a leak, probabl 
8 draw, silted up, but water in abundance at 1 or 2 
rater enough to irrigate a section or two of land. 
idland County.—One spring on Chicago ranch and Peck Spring 18 miles south of — 
idland town. Neither afford sufficient water for purposes of irrigation, 
tchell County.—Springs of sufficient volume for irrigation, or so located that 
could be used to advantage, are rare. The only spring worthy of special men- 


} 


feet. 


RB chey 


if ion is known.as ‘‘seven wells.” It is located at the junction of the two Champion * 


+ 


eks. Right at this junction a bed of gray very coarse friable sandstone, contain- 
a vastnumber of quartz and other pebbles, crosses the creek at right angles. At 
es there is water in the creeks, which, also meeting at right angles on this sand- 
one bed, form eddies, which, picking the loose pebbles, had the effect of drilling 
ells. Altogether there are from twenty to thirty - 
me extending downward only 3 or 4 feet, while others go down 70: to 90 feet. The 
les are about 3 to 4 feet diameter at the surface, but increase in diameter down- | 
ward. A large part of the sand ledge has been 
’ is a fall of 15 or 20 feet. Several of the holes have penetrated clear through the sand- ° 
| stone and clay below, and from these there issues a small stream of water running 
j If the quantity were sufficient, it is yet a question as vo nf 


into a small lake below. 
_ whether there is any land suitable for cultivation below. 


Nolan County.—Springs few and far between in wet weather, and noted for their 
_ absence in time of drought. pee ee A 
| Ochiltree County.—( Altitude, 2,500.) W.J. Todd, Ochiltree post-office: ‘“‘ Have sev- 
al good springs in the county, but I know nothing of the character of the water.” 

Issac A. Curry, Gilaloo post office: “ Gilaloo Creek is unquestionably fed by strong © 
Springs. The source is a pool, and a strong stream starts from the outlet.” | 
iy Gray County.—(Altitude, 3,000.) Numerous large springs, some of them 100 feet 

diameter and very deep. Water clear as crystal. ares | 
- . Potter County. J. C. Hatchell, Amarillo, Tex.: ‘The springs in this county lie in 
le canons 100 to 200 feet or more below the plain.” 
Roberts County.—There is considerable spring water on the Canadian River and 
e creeks that make into it. The bottom of the river and the creeks are about 500 
et below the Staked Plain. 
are much stronger in winter when no rain falls, or nearly none. The ground here 
» has not been wet for two or three years, that is, soaked with water, but the flow of 
_ pring water has not been lessened in the least. 
__ Vat Verde County.—W. K. Jones, Del Rio, county judge: ‘The San Felipe Springs 
rise 1} miles northeast of the town uf Del Rio ; 3,000 acres are irrigated from one of 
them. They unite about 500 yards from their sources and form a nice creek. The 
"springs are about 400 vards apart.” | 
_ . Wheeler County.—D. W. Davies, Mobeetie post office: Springs on section 58, block 
_ A5, owned by D. W. Vanhorn; on section 40, block A 9, owned by Mark Husselby ; 
» section —, block A 5, owned by W. W. Anderson; section 6, J. Pointevent, surveys 
) owned by J. R. Wright; on section 58, block A 4, Jenkin E. Jones, all of Mobeetie, 

_ Tex. The Vanhorn and Anderson springs are the most noted of those given, being 
_ about 7 or 8 feet in diameter. Water pure and good. Appears to be boiling perpen- 
_ dicularly from the earth with slight deposits of white sand. Wet or dry seasons do 
_ Rot appear to affect the volume of water.” . 
Mark Huselby, Mobeetie post office.—‘‘There has been no artesian wells sunk or 
bored here. There is a well in Carson County 320 feet deep ; water raised 80 feet in _ 
well, There is strong evidence of artesian water hereabouts, as there are three large 
springs within radius of 10 miles of this place that will carry water 10 to 20 feet 
ove the level.” } ( 

ne spring § miles north of Mobeetie raises water in a pipe 12 feet from surface. — 
Bist of 7.9" 
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_ ficient for 20 acres. 


_of 40 feet each, tied together, with a heavy bowlder as a,sinker, were not long enough ~ 
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Brewster County.—H. Van Sickle, Alpine, Tex.: ‘No springs or subterranean water 


courses. ” yi take Vane 
Jeff Davis County.—Four springs at Fort Davis are largely used for irrigation - 
gardens, In the vicinity of the town there is an abundance of water slightly alka- 
line, which can be had ata depth of 6 to 20 feet. Windmills are extensively used and 
a large acreage in gardens is thus irrigated. , ids ea 
Horn’s spring, on Boulder Peak, located by Captain Livermore, at an altitude of 10,000 — 
feet. This spring is about 2,000 feet above any other point in the country for many ~ 
miles. It waters about 1,500 head of cattle and is not known to vary in supply, though ~ 
the creeks at the base of the mountain frequently dry out. This spring lies just 200 
feet below an isolated peak, forming the top of the mountain, and is on the southwest 
side of the same. This mountain forms the watershed between the Rio Grande and — 
the Pecos. On the west side are barrel springs and several others of minor capacity, 
which are permanent and are used for watering cattle. ~ — ta 
On the east side of the Davis Mountains are a great number of springs. Phantom — 
Lake (described elsewhere as an underground river) would irrigate 4,000 to 5,000 — 
acres, being a solid body of water running like a mill race, and having a diameter of — 
6 by 10 feet. Victoria Springs, coming out 4 miles below to the east, are the same — 
water and are used to irrigate between 3,000 and 4,000 acres. There area great num- — 
ber of other but smaller springs in the same locality, which is on the north side of — 
Davis range. None of the springs on this side of the range have been known to fail — 
in their supply, while the springs on the southeast side often dry out. “a 
On the road from Toyah to Fort Davis, on the Clayton Ranch, is a large spring suf- 3 


i? 
A Y 


a 


y 


Six miles east of Phantom Lake, lying from 600 to 1,000 feet higher than the lake, | 
are seven large springs, and in the neighborhood at least one hundred more, which, — 
thongh of small capacity, are all permanent. St an 

Reeves County.—Nine miles south from Toyah isa spring capable of irrigating from — 
30 to 50 acres. Above information from interview with Pat Dolan of Fort Davis.. ~~ 
_ £l Paso County.—Above the point where the Quitman Mountain range is divided | 
by the Rio Grande, about 30 miles south of Sierra Blanca Station and 200 yards from — 
the river, are two hot springs known as Ojo Caliente. The larger hole has water of , 
a high temperature, slightly mineral, throwing out much gas, and is found to be sev- — 
eral hundred feet deep. The smaller spring is about 100 yards from the larger, has 
also mineral properties, and is not quite so hot. The water is pleasant to drink. | Ag 
rim 2 feet high has formed around each spring from matter held in solution, These — 
springs are said to be more like wells, generally holding a uniform water line, but — 
are said to ebb and flow. In a cafion distant about one-half mile from the springs or — 
wells is another hot spring which flows continuously. Rte 

Pecos County.—Leon Spring is due west 9 miles from Fort Stockton. It is a hole — 
about 60 feet in diameter, of unknown depth. Local tradition has it that 10 lariats _ 





to reach bottom. The overtlow from this spring is enormous, and irrigates, it is said, 
about 3,000 acres. The stream issuing from it is lost in the soil. The water tastes j 
slightly of gypsum: Monument Spring, Comanche Spring, Barilla Spring, form the © 
heads of bold running streams that serve for purposes of irrigation, and are used for — 
this purpose, and then lose themselves in the sandy soils. oy Sa 
Reeves County.—Nine miles northwest of Toyah is Petrikin Spring, having a large © 
flow that could be used for irrigation, and 4 miles northwest of this is a strong sul- — 
phurspring. The Petrikin Spring is about 200 feet higher than Toyah and covers an — 
area of about 15 by 25 feet, flowing a stream 2 or 3 feet wide and 1 foot deep for one- 
half mile, where it empties into several lakes from one-half to 1 acre in extent, and is — 
finally lost in the soil. So 
Pecos County.—Comanche Spring, near Fort Stockton, is about 40 feet wide and — 
carries about 10 feet of water. It flows 5 or 6 miles and is lost in the soil. Part of — 
the water is used for irrigating. | ; ee 
From Report of State Geologist, 1888, the following: 7 CE 
“ Of the four springs on the eastern side of the mountains (Franklin) only Monday — 
Springs, 13 miles from El Paso, contained water in sufficient quantity for camp pur-— 
poses; another, 4 miles further north, is higher up in the mountains, and its water — 
supply had dwindled down to a few gallons in twenty-four hours. On the west, or 
river slope, I found a strong spring of clear cold water. ; Kh 
“‘Kagle Springs, now a well 60 feet in depth, supplying 600 head of cattle with ~ 
water. This spring is in the Eagle Mountains and nearly 4,900 feet above sea level, 
“The Van Horn wells (Van Horn Mountains), on the old stage road from Fort 
Davis to El Paso, may easily provide water for about 1,200 head of cattle, but they 


vi re only source of water in this county. These wells are 4,800 feet above s 
vel. pl 5 i aa 
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re are no springs or water in any shape below Van Horn wells until the water 
s below Chispa Station are reached, which may supply from 600 to 800 head of 
ttle, but only under favorable circumstances. 


“Went to camp at a water hole in the prairie 4 or 5 miles southeast of Chispa 


- Mountains, or as this part of them is named, the Capote Mountains. There area 
number of water holes in the prairie which are frequently dry. 

_~ “The spring at Viejo Pass wiil supply about 1,000 head of cattle. East, towards 
_ the Muerto range of the Apache Mountains, a number of wells are dug at the foot of 
the mountains. They all supply from a moderate depth (30 to 40 feet) water for a 
limited number of cattle, but have nothing to spare for irrigation. 

__ ‘Near the foot of the Sawtooth Mountains, at an altitude of 6,070 feet above sea 
_ level, I found some good springs. 

_ _ Fort Davis is located on the Limpia Creek, a little stream, the source of which is 
about 7 or8 miles west of here. It supplies permanent water in such quantity that 
it can be used for irrigation of the valley and flat east of town. The soil of this flat 
_is excellent farming land. The harvests raised on irrigated land along the Limpia 
_ show what irrigation would do in the flats west and northeast of the fort.” 








‘Station and about the same distance from the so-called rim rocks of the Chenati 
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TABLE III,—Natural springs, penbrted zi y the drtesian welts’ investiganoae in 
Western Nebraska, Kansas, and Indian Territory ; eastern raat, an bw 
Texas, west of the ninety-seventh meridian. ie 


NORTH DAKOTA. 











Name of spring or seaateaeite Foe 
> ' Moa oe fe |” 
owner, when County. <3 - he pe Remarks. — 
pan Sec. T. R. Vela ana 
: 
Gallons. ee 
La Moure.....|... wie a Waltons ne es meas Me phire eae 200 flowing springs 
James River. 
PPS TT Gs eee e oh a lite aaelte cheat a eos een Have not suffered fi 
drought 
MECH GUT Y's i 05} 5 cher he's 3] oe ote aes tee wohetebre bat Te 
Kidder. ...... 31 | 139 73, Rid bce ones Several large ponds, 
pe egos Co ee ae | 32 | 139 TOU KN, San oe wae 
GP Oversee ainic's 12 | 140 73 ASHE Sar pe 
sere ROO erie ks oniate 12 | 140 i peated eee ete Acre 
Peewee cee tots 14 | 140 1D Wat cota eeeless | 
Sr AO tate aoe ores 35 | 187 74 Ce a piataaia sere 
Pierce. 4, 13 | 153 13 ole eee Irrigated My springs, 16 
acres. pe. 
Eee ies rene! 18 | 154 CS wh MR sg oo . 
ee Oteteic' a asst 3 6 | 156 12! peek ese esos 
ee nO Orsines noth 6 | 157 TL eee ee 
Sih cee AA 3 | 157 YE RURe Re eee, 
REO Meee ame 35 | 158 US nt Sate alae ae 
Sargent....... 2 | 130 58.) ga eee womete 
PREM OLS eee eke 27 | 132 5B 2) ey Ree eee ce 
Mercet .....-. 13 | 146 S62) |e ee 
Bfsee Osan 16 | 144 SGCIND Lecce s sete ae 
Ai Okan sets ate 30 | 145 86.0. eo suesee poms 
Se MLON Caine ieee 20 | 144 Br] eae beta ee 
LAO R. owe tieeS 30 | 144 S4o 8 ee Soa 
ACLU ores ota cee 30 | 145 BE Re Nye Meee es 
FEAL, (oon bias Leikk 66: dn se lo whe Mae ee eel Sela ees ae Large number of small 
springs. 
IBurlerohic ote ni[eseocdas sae Gals .Uterbees al eee eee ; 
Ransom....... 11 | 135 DB>'- pul'ds de ety abieey Three large lakes, 
eR coe aerdie 29 | 135 BE Wig otis Matcha eteten f 
THGKOY Se se he bec ot sil yarns toes Ue ap (we ecan Se we Number of springs in we 
of county. : 
Logan s. for 3 | 133 TEA Re eee 
see GOvke ane 2 10 | 183 71 L ergs ety, of 
edo eeateek 8 | 133 7 Nel ae pe eee Seka, 
TROLOLbO oe eas SOR le seta ote a gl nt eee oe Of ponds, ete., 100. 
Cas ee Se eb pean ose a tae rea seedel neva ectec OOYOrms springs on- 1 Map 
River. ' 
Ransom....... 26 | 136 i Maa Poe as er At Fort Ransom Spring ; 
200 feet above river. 2 
ie) AO, sanee a 10 | 185 DS eh aEe pave elmer - 
Pembina...... 16 | 159 56 4 [eo nnattdeage A large number of P 
etc. : 
et Cpa ee en 16 | 160 BA 8 itt Late eee 1 ate 
gOLTET i An ei ay orien Sie eae ne 149 pe Gh \ yas achat onee Important apelneme ial ay 
NEBRASKA 
Amigove “| BE] 2k] SW). 820 00 1) aititade Dera 
Mineral Spring ....|.... Wo tanape ut, 2| 27 7'W.| 4,820, 000. f , sad tatiaaee above se : 
NO eat arp et 21 | 28 8 4, 320, 000 mi. 
Banner ....... 4} 19 
org UD 2 ee We eine oe tea of 19 
eR | athe yas By nN he APS 20 
TLE GAO ne aenine 21 | 20 
SOO tec waenleee 7 |) 19 
Shou See eeu 14 | 18 
JAG ince ee cies Mole 
Rv aMia mre de}; Boone) cc... :t.cuccaesdlseuuony Aectmme Ll coral oe eae 
Ranch, . 
Point of, Rock | Box Butte.... 1| 24 rh Pe ee eee gee res 
Spring. 
Barrel Spring......|..-. CO devas n ot 5 | 24 BO Ne ae eee j 
Box Butte Spring..|.-.. 8 Se Beet Aas ae ie 27 TA Pray sk” 
_ Britton Spring.....}.-.-. AD Schad ope hweae ne cee 28 Ov wie Ts ih ea Ce 
’ BOW Yates 30 | 30 20 ee rho ahs ; 
‘Seven Springs’’..}.... Ds wee oe ip Y} 29 20 19, 200 | Large number a 
: | here. — . 
7 f + At 
- y Sea 
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; NEBRASK A—Continued. 


Location. ' ‘ 
Flow per . 
d 


| ay. 
Sec. by dave ‘ x 





Remarks. 


—_—_—————— 


At Long Pine, several fine 


, and Indian Territory, etc.—Continued. . oe oe 3 


erm eee ee- 





MeO ce. OS 20 
Franklin 32 
Wraruas*...... ue 





springs. 


lt ee 


= waplshid bowtie A number of springs. 


Creek supplied by springs. 


ewes es eae ee 


Wellsupplied with springs. 

Very fine spring. 

Veruaes spring with strong 
ow. 


cae eeeeeeeee a spring of water of fine 


quality, supplies 40 fami- 
lies; above Platte 150 feet. 


eo leseeee esenue 


eee eee ree a ws 


ee 


WA es A greatmany strong springs 
from 1 to 2 miles out of 
the valley, then sink un- 

Gioia seisee ma er ground. Several 

Bie pane Riles 3 springs. re 


Spring Creek fed by springs. - 


rise in the ‘' Hills,” flow - 


art t : ite ey 1 ie i, Atha 
Ne 863. mantis at ee i 9 
‘ a 4. A 
e ' ' >t 4 
Pes Ni 3 
: 








































at Ri TABLE Il. pa 8 springs, hopovted me the Starnes 
Bh western Pol! ab ton HeaHR aS and Indian Teriane: 


NEBRASKA—Continued. 





: Location. 
‘Name of spring or Flow per 
' owner, when _ County. day. 
Vane! known, Sec. T. R.- 


te | ee | 


Gallons. 
Seward ....... 2, Beis een Pa 
DMO he siae eae 17 pie Bis 90) hay a 
VOLO i tea tae Da Pepe Ora 
oy Siege Ns E yet! 
Ol eens aate 


Eee ALO etre eae gets 21 
SEPMOn ch weeks 12 


eweseeeeeeene 
wweoeeet ens = 
rs 


De evOD naeseut oa 15 | 30 43 Peco eee eee 
Aerie aI 23 | 30 AS YI) Seals ee amtoels 


Rs ce CELA RR RIDER Pe RENE 28 | 31 46) Pay eve 
Fi TIO MEO ainsi mets GOlee seers. 2 31 46S ues ee ee } 









W. T. Rouse....... BSEDOT bi Saal ecdebee athe eee bh wtecakeealyans -+see-| There are ma 
Sate springs in this — 

that feed emall g pened nal 

G.G. Shigley.......|.... ra Re MRA ec AE apa pia Deut |aees ne The country is full of 

. springs. They are fe 

on nearly every ‘creek 

riley ORE 





remo. Lewis:.--.-,- Barton......-- EMRBT a CRM be tee (yall 





Don. F. Lyman..... Cheyenne.....}... Bes Mad | cake isan SL MpA a lat oC et 


many springs in one 

sheet water, 200 fee 
WwW. J. Workman eee Clark we ew eer eerleeeesoeselene ecensies sens -|sesne eceeeee Many strong, never- 
springs are the. ori, 

all the streams; water 

; to 300 feet below. surfac 

> W.R. Daggett .....|.... GO -. 22. cee [eee ee [eens eeee[eceeee |---e----ee--| A fow natural spri 
fi 5 Englewood.  —_— 
Bie edo Becks ts noo. COMANCHE). csaties cases chicos tue ieesuawel san cemmesceg vowing renee ; 













_W.J.Cameron.....|.... AO cre cuekssts PRIN (Dat Mel onde Bar ae Ne mate ive aol | ru | x 








.) . ae OAS STG hy ge eR do's yeas ties 4| 33 16 BB Ni Na 
Pa hth LY OAS Fa or ver sans 18ers aay tl aon oeaee 
to) TN. Hall ..... Spee COWBOY a dha tol se sence deslepheswadtacs endef hated Maeaen 

~ Postmaster at Nes- | Comanche .... 25 | 32. 18 ep Lg 
l catunga. 
Postmaster at Hope| Dickinson .,..]... ..-.-|......0.|.--0-2-|eeeecenenes 





ke HO OWD, Aiken 
ae _  Postmasterat Man-|....do......... 517 | 11 1 seeceerseee-| Very large spri 

na Py iets Chester. from the head 
Sea Mud Creek. _ 
ae vial 6 VOM eee led vein be & i ido seer eeeee 5 11 1 er The two strongest 
Ba dea . of Badger Creek 

County. — 
- Robert McMillen,sr}....do ......... 5| 13 4 Shed oaide rene Sufficient power (if p 
9 utilized) bie. am 
“Se ie MN LL. Peck Bel eden > MOCCAUOR): 20 uke 12 5 29 EAA a vf 
nent tH PAaZOR, ses .c| Olouds ods ous 35 7 2 iv ceiay eae cee 
G.G-Mosher....2.4.])..' Rut ead wee 24 6 5 Com unl gein n'a ele 

‘pie MiGsOling: Oey GO) a. eas F 12 tf 5 SEE CRO E 
Leer sherman, Dotson .).):'. 2), Cot oes bite 2 7 4 RY oh fe Wes 

‘on AW piss WV DOCS Sells La Lal cenw sy 17 5 4 ho dat Beane cee 

a DHIGES.. io s0 Cowley ....... 24] 31 7 «kota lnleean 
ere | DFE MROWS sic setnedisiecn AQ ..p sh iake 1{ 32 7 dapitaeae'ead 
BT Oy) J. W. McClellan ...|..-. CO easels see 121 32 7 ides pe aunae 
) , ; ‘ \ 
‘ ty 
i “nt irr ; ‘ ; ’ ‘ t i » 
ons 3 at ; y ee PM dhe RAM rh tS f MS 








iY) x 


KANSAS—Continued. 
ring or Location. 
County. ae ~ Remarks. 
Sec. TT. R. 
’ ; Gallons 
Miller ..... Pel WOCaLUr’-.. 2. 21 5 BOTW eas dee ye Springs of good volume, in-. 
RG e4..|.... OE 3 5 Ae EP ea dicating a good supply of 
MeKennan ..).... do ......... 33 5 BONY pid Sum intel subterranean water. 
Nas (GTi) ty) | eee SEAR eins ast oa 32 1 1) atv ENP eR Be Sal 
Bosworth..... oC 33 ] AVN a bedoths whey 
# Kennedy..| ...do ......... WET 20P rey want Springs are in water draws 
0 hy ee ae “1 La gra 31 1 yal Wee | ig AY or near the banks of run- 
Villiam Kennedy..-|.... OE oS oo. Se, 15 1 20) (te to ek woke ke ning streams, 
Pankeowmmick.-4)i.2.do ......... 10 1 QO Re es ce eee | 
PMibOR. .-s-.).... Re Seed ake! Ups gt oa ey oe Two miles northwest of Bos- 
te settville; quite a number 
of permanent springs are 
on the creek bottom. 
BOY ote 4) See 20 4 30 --+--s------| Four strong sprmgs; two 
fish ponds are supplied by 
Bead 1 one spring; soft water, 
0 SS Be Ce 30] 4 BOb ah tetuitn nh aot 
‘bert Brooks....} Rawlins ...... 14 4 31 ganisar, We 
Paeomnth......-.-| Thomas ...... 17 6 OQ A mee ee 
ff. Weston .....-. AIOCARUT one hs 20 4 SUewA teenies 
R, Vancleare..-..|.-.. ai tal sa 9 19, 20 4 BO Me Poteet Suey There areten strong springs. 
Schwaller .....-.. FG AR era)aies 2 es water 26°), 12 1G) Wal ie ens Soak e A small spring; water 
YL scarce. 
| pla -| Ellsworth..... 24 | 17 8 RES bee eat 
orice ita A Walia na i : eae orarks There are several other 
1 LL ee ae Rare a. tc 161 17 8 eR SRN f springs in this vicinity. 
wWaller...c... -- do een eee wae 10 18 q eam een tomes 
duties (| These springs are never 
do 331 15 7 pane g, aud give 4: good 
SE) gan aR Sana Ne, ary PUNE ot supply of water; the most, 
o. Sternberg ...|.... i aust oe s rhe ea Ye Cla of them come out of side 
ge men Roel, “SLIT ae eed Ne hills, and the water can 
See ha eiaaenald (Aan Pe CN aa e carried long distances; 
I nh ald aii there are many springs in 
Weak: \| the county. 
arose.) Ford... 0. 33 | 27 D2) me ile weenie: 
EW CEREUOIG <6 csicc| i «des snes [ole ne vinc| «non cur |secncaedeuns There are springs and pools 
atte too numerous to mention. | 
Did deta Graham ...... 24 9 21 Dey SRA 
fi ave aCe Ge We 16 uf VA SQN IE, hese pts ae A 
MME Weseeks.}00c.d0...-.-... 32] 9 Dae eae 2 Wei wed 
Muelling .....|.. Bee se sa» « 6 8 =f BO MEY PR Bas 
Pes doe | | 8] a0 Lao 202222200 $ | Barge opting. 
lon ( These springs have a large 
ee Barber........ 36 | 32 15 Peralta RUS volume, each flows @ 
. W. Dinsmore..}....do ......... 11 | 32 gs rah a EE ea ee ] stream 5 or 6 inches in 
diameter. 
F 4; A few springs in this coun- 
0 TC oe ee a, cs eee eee ie ; ty which might be used 
owed? to irrigate. 
rise eno -0010\.2--.5-6. 28 | 14 SA Sa We sas Saadiad 
hs Ba PLO ate io so bolos anteater nifty Ae 32 tae aie ara 
Sah a GOs sels. 24; 138 32 Dette! sa Wao 
Ca ee Ge aie Osby cede aus ae he si l- G-u cehacs tale seep eel. USOOLOr Paton: 
Water is found here at 70 
feet to 140 feet on high 
eo ce BOs cada 24} 12 TES aD ate! bility land, and occasionally a 
Mavis el sc.).:|,!.'.. ie otra oe 28) 12 BB daa dy coral spring on low land; good 
SF Pa DS in quantity and of fair 
ye ate quality. 
vine 8 miles east of West Plains 
Means ~ ween Meade Sees eee ee ee ee ee a) ; ce large spring. 
oy any other springs on 
Sims .--..-..|....do ......-..].--.-.--. 30 rt het ka ota acetens Gedein which is 
Beatley weeaeal|- == .do Se ee ee ee 30 supplied by springs. 
- Spring Creek has one of the _ 
OME Le LO saa ah lb a |Xieuicaine='s 32 ea Vie ppidenemene wale ; largest springs in the 
af State. 
Eliason..... sd ewanreeee . 8 31 ae eee eee eeeneeae 
ADs tea 
vi Taare { tai . 








SLY) a oe” he ay RS ES OW Bee. UTP ay PO Aa Wl aig FE (Ry 
" Pak PAG , Oe VO hee Th we fo) 
eae ayy Bee | +; ie bay i M a ad Nite 
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—Natural springs reported by the artesian wells investigation in North Dakota, — 
tern Nebraska, Kansas, and Indian Territory, etc.—Continued. 








Ss | Tape Il. 1. —-Naturat apt oeaneteek 
Ben western ‘opiate ies vehe a 


\ y 
o 


pels by Todation. 
Name of spring or 
- owner, when 
known. 


\ 


Meade........ 

_ H.L. McGinnis a 

H. C. Chose 

Great Spirit's ‘ 

, Spring Co. down ; y belo the 
wateris fresh san 

Great Spirit aueaéeocloss es} anGnaLS 

vee Piper: ..2. etwue a] soe do dome eede ee 

asia! E. Anderson. : A subterranean rive 

re W. Nolen ....... Very strong. =» 

ars Winter. ...... ee Subterranean, co 

surface asa Ras 


Bi DATING 22 6c... -.d0 
E.R. ¥. Morgan 
ii ee ecats selon crO cased coke 


Wm. - Bentley WEES. 


Chas. Makphy 
_ John Cordry 
xs ohn Wolf.. 


~~, + G.C. R. Pierce 
ee Os W AUZED So cc'e =|. 
» 4 W.G. McIntire -.2. 
J. ¥F. Matthews .... 


G&G. Stumbs 
-. Chas. O. Owen 
H.C. Williams Very large sprin “ 
ad ohn Keith . 3.2... Abundance of Wc 
*. Charles Baker ..-.. three ; 
Robert Richmond Fine spring. 
_ Henry Palmer . 
_ Sam’! Mitchell.....|. 
% Kenyon Hodgeman.... 
poe Mingling-..........| Ness...... 
OO the streams. 
MRP RI MSRE cede sh soc) MOTEON: uc ccice |seeccsces|sccccecclioud oblclcateece ese eiaOrne springs — 
re No Rel ea creeks. S 
PATS ee I oe Gos ahedcaalrecdae cubilia can cicclieeawte ’ Our streams se, 
a pies ca springs in countie: 
of us. ; 
ae depeestah dpwenaidacd ancl te sseeeeee A fow springs on t 
of Cimmaron prise f 
is dry part of t ‘ime. 
83 41 Numerous epee 
33 41 Never dry. 
‘(A large spring 
33 49 buffalo par k basin fin 
situated for irri 
with ponds or la 
holding supplies. — 
weeeeeseeee.| Chain of meee 


or A. oning Go” sse. ue 


ren S, Vangundy....}....do 
_ J.C. Kilbourne d 


u 


Cry, Beatty . 


41 Jo gssrasity se 


T.M. Walker ...... 

 W. M. Williams 

William Rosepant . 

PMGUryCOOley i al ys ck O sicceee ec 
PMN RE WEL Wie oi SOLO ds coe cae 


eee rem mee sweeeceeneee 


: 





a ae 
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iene 
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attr eee 
Location. 
Fl 
‘agi oe Remarks. 
Gallons. 
eet: ys aaa a pe 
ep ce te IR OS BOR bce ees ; 

pa ae icta tree ses Bed Sa ebatene | Suftcient water for drink- 

Og a USERS Se me Ay a a 4) ing and stock; not enough 
ele a nam ESIC a ee ae 
Porter....... SET Oar IS ESI sae OI ed Cone da eR me Serings abound along the 
ee. small streams, which are — 





humerous. 


Aaa a ae tee er ESN OW IO le een wale wt wbiaa 


nae pa anal Second largest in county. 


seeeeeeeeene Strongest spring in county, 


ee ed 
eeasnans 


ar ee a ee ee a es Sa eee on ee kaee 





) There are several inex- 
ae eS \ haustible springs in this 
Ph we ee { county which only rise 
Ba Hara eh oH J) to the surface, 

es ey ha Se A great many springs here. 


eeeee 

eceeeee 
ee ee es Peele a Le TS ee lL OO | News eebheeene 
See ee he OR bP (RMR | ON hea we eae me aime 
eee eee eae 


Pad 2 .----- | These springs are all small 
apie tela leite mn ait ones, but furnish a good 
Es Hay supply of water. 


ener oe sawens 
esensa[ eee ccccccees| «49 | 40 #+;| 4h |eawwccccccce 
Geis Uaioe « ST) EEN EE RN Rs am) oy AP ee (a eS 
eee sae encees 
anew eet Smee 2 Set) Viel Oh EDS) Oh ccm a ale freeads 
eeceses 
BAS eae ween Gen OS eg a at le ewe ameieme 
ean ie mek em Fe) > eet hy ate + | cn «anise b eelaine 
Che cerpPscfawanebeaiedls (Mk) unl OE) becnena tb baane = 
eee eee wecwee 
Care ee wes ET EA iy ee WET tL Pe deena ina © ee 
90 Sine Ve See io OL There. NS iT he ema g aelinlate © 
esescsoes| = AD] EN | OD J eww wee ce cene 
acre ccces 


heen duecusitee \ There are fifty such springs 
eAaied ae aan uth in the immediate vicinity ; 
Ni dees Saeucis '} all have pure, soft water, 
beer se ate ‘|| flowing stream from 3 in. 
Dieta a s'satnalat to 1 ft. in diameter. 





PEL eS wiccwiele 
BUI Saws a Gt basics cid 


Se er ed 








we eseeee-leeasrenee 


5,760 |)There. are innumerable 
to springs in this vicinity. 
720, 000 Flow varies as given. 


ed erated be There are several large 
| springs in this vicinity. 






..--do0 @esmeseees(| @4© ; 3VY &#+#;|| LO = I(eeemeeswwans 


Suite ai stein sul About 100 springs in this 
| vicinity forming creeks. 
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f . Da Bee rare Si! Hideto vee tat es 
* ae " aE San fl A Mh us fa Py i ty aden 
nei | wy, . ee ; se th Hak: ay Ub ity vy, 4 ys he MP y ; , 
368 200 ARTESIAN WELLES) °°) 2) soa 
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TABLE IIJ.— Natural springs, reported by the artesian wells investigation in North . <5 
western Nebraska, Kansas, and Indian Territory, etc.— Continued. oe Ni 
KANSAS—Continued. 3 i iatey 
4 Location. ( 4 th he ee 
Name of spring or , oe ee 
owner, a hen County. ne su Remarks, ee 
known. Sec. T. | R. Tut OT a a ae 
Gallons. leit ak Peas 
WI OW Sse ane ee 30 | 30 1B Misr Pane pit A at ‘ 
EO SOO sc wei mee 16} 30 20 eect Gena 
a Pace 16 | 29 TO peas ater a: 
Lane... oe ies 17 | 16 29," ih] pun ece woiabel Fine spring. he his 
male Oreekes sos oe fée as dove aN ee 16,17} 16 BO beh | One eens meas 
UO. ip eudA a 17 416 20° SF) Ws bebeck cae (Cheyenne tt eee { 
OG Sua 17 | 16 29) wuss areriete wialennk above springs; Ered vol- | 
Vi MO Cote a2 ot wy 19 } 16 QOl em he aki ae ie ume of water. Plenty of — 
SOE DE wa Beihe 20 | 16 20d tanta taal water yearround, 
F Lincoln viv... i iL pe ARB Role Lee id ge Le a RA 
NUE GK UMRMSTS e teo Gs 26 10 Se | Me eae 
05 WATT ear ae 22 JO SINS, Tucsceenleioe es 
SST TT Ae opp 14] 10 Si en eee eee 
Be Ones ces 23 10 CR ic eaiee eae 
AR ELO Ta eae ts 23 10 Gigit area Ste ena 
A PALO Es 2 20 | 12 RL Ree tse er eye 
Mineral Spring/...|--..do .......2. 31] 12 D7 fi aweaat meee . 
Say Oreek 2 S265. 2. bes 3. dover, ey 10 | 12 LG Gah Cee CERRY 
a ie 8| 12 1 Op Pa atl A: 
Mend O' ese cs] ln hoais s 33 29 OT 2G). sclas amen . Ay 
PRS J o5 acess SL MAG SoS W dstescas aane Strong, flowing spring. 
UR 8 i Peis We laa aed 28) 15'S.) LO Wis | Oe he ne Do. Aries 
se OOK as cs eyes Be OS. ALO: Wow. can eg ree A small spring. — eee 
ECO Re ee SB NOLD oe tL OF Wi | cea ee ee Strong, flowing spring. <a 
oO ents aaneet 2b ALG Soars 6 Wide ee ears Be of water at sur- ~ 
ace. aan 
Russell Ryo's!) 2| 11 14 W. 1, 666 
Widder lo 16| 10 14 1, 666 : 
ee Pity esa 1 666 | p-All soft water. 
deo cave) 1211 14 1, 666 
ee COL swans aes 19 | 14 Le Wis | SR Sat ns 
VEU AAO oe eat 17| 14 12S Wide ae 
BE Owes ate ae 14 | 138 D2 EWia oe head ees 
EU Osteo tre 4 12 AUS Nas eer A ey Oe 
‘5 Coan a a Naa 18 |} ll BM ae ge we Sea Sy 
ROLO yore nbars Be 5 | 14 Roem a ae a eS ed 
Peto Retin as 1g! 13 1B ce ens fon 
Sane soso. Ps» | pons) Daw a ghee eee Heavy flow. Rie 
NS Oe Senha Fo 14] 16 DOW seach nee Two springs, good flow. 
Distt O S iee ous d 2 1 7B ig REBT tr ae AD re 
elOr. 26 eo Lhe 16 RW lu vipuanen as Do. 
COO) aiicveig'h wks 34] 16 2 Wilesken ss cues Good flow. " 
LO ee woh ee 35 |. 14 WW ae ae ae Se 
do! eu 27 | 14 AWS Aion CO: (ae 
SP (9 Sees ata 19; 14 € WS Rd Seay Strong flow soft water com- rh, 
ing from sand rock; dis: 
appears after running a — 
few rods. é 0: nnn 
PS ELEO he ee 6] 14 BPM one e eee ; 
PEGG cee eae 3} 15 CP Pore ty W >" 
Boob deca s Teg Bd pri les caer wets 
SOU a eee 12; 16 33 5 SS Petal Pr he aw get 
See Oe you gute 13 | 16 =P dehel all let seu pey ae ee 
me trata dO eee 24] 16 38/6 Wal sceucina mata : 
Pei 6 | cpa a pal yee, 3 IR Ta 6 ON Ie age ah 
a Va eel teint, rte 16 BLA y as eeeeke eee 
FeMelik ate oc Lal gta aie 19 OAS Ml eee eal naar ne - 
Soe COUN cae hati we eu eue 18 31 a ss as ste atee 
Hace LO eames Ning Bouche 17 rN oe en) eS ee De ) 
Ingersoll Spring...'.-..do ......... 18] ¥16 BS hes er eames ye 
eG ac ete NE.4of | 27 2 conc te eueas Spring 5 feetin diameter; — 
NE.i36 gives water torunamill, — 
Sheridan...... 1441908 BB ioe SN a's email an Beversl mineral springs 
ere. Aor eet 
Sherman...... 28 8 43, Wis ose we ae We ON Bi 
Hida ee, 19} 2 ne Ue Aa Ie i Flowing. ee 
Stafford....... 8} 22 Pie ana a ee TL 
Sheridan...... 12 8 BL aa Bec ni 
Stanton....... 32°|. 27 1 MAAR) ee EN LS 
eee MOM ae 30 | 27 5) es ee aay a 
PEOZO iann vet's AS ABSh [UBS en doe Secln 
hie OO pee Musee 7 Tal WAV Ie Pe AR bd e becerage FG Why 
BOO ee at oe ye Race Wh any P10 0 Re OC 
LOvaG, wuelan ANE 21 1X2 Be 99 Widecus iad Ru : 


a 






















EE Sa I HAY Cea Matt Rc PLR DMN a hal ead Ur Nala t r 
% Seven eben at AM ae MOC, Sc MNO 4 fog} 
fs ee eal Sa vant had 4 
, A “ Ve Ji . ba ‘ i 
Bry crs yo) SRT ESIAN® WELLS. 
4 vat : s are , 


4A 


etc. —Continued, 


meet KANSAS—Continued. 








Name of spring or Location. i . 
Beit gee when County. tape Remarks, 
ee viilrg Sec. Ey R. 
Oe 
Gallons. 
Line Peat clas _ POSS 2h oe Se 
; REL. Suc kade ss 1 11 Peale La Soe Sb gy Strong, flowing spring. 
aes SSS eae 32 | 13 25 ~inip ay ataca erates he: OTe eae 
ia Div ata a Al staieie ws 22 | 13 ALES \ tated aoe ce . Do. ' 
VORO ere no < 36 | 14 BAS Jer unace wea. Very strong flowing spring, 
Meade ........ 4 BO So OB Wee ts its eee x : . ei ire 
> A Ue i de "id Eom ee . 
eet Oldie e Gi acts >.c 20 | 30 Oe tn ise ae 
Salty on Se ee 33 | 29 7 Se NL ES 5 ie oe 8 
in it 2| 30 BIG e ee See 
aron Spring..... Wallace ...... 32 | 12 BOW Hd SY cia ata There are numerous 
SEMEN soso )o2-.00 .....-..-|......... 12 CU Ee ane ie UNE springs in Wallace 
geo PEEBI Siein Siwrere « 20 | 14 SOU how Ree. eke County, furnishing 
ea NO Ti eA} Fie baa Peek Tn IRS large quantities of 
Pee GONE Some. oe 30 | 13 Bie ey oe ota Rk water, which could be 
BOLO) wip oie aie’ 17 | 14 Oneal: cee Been y utilized for purposes of 
TiS See ps ae 9 SONA ccs tcc oe irrigation. 
Greeley....... 29 18 OA Mees act pede eee 
a AO baie sce e's 10 17 Oey fe Sets arte aon 
Q eS Peiido .. t7iae'-+ 8| 16 Cts ore 
Sueur) PHINipS.s.5...|.....:2.-|.-1..4.-|.ceces-|..0 00. ee, There are numerous places 
gm where water oozing from 
the ground stands- in 
> >” pools. 
EST a ee Oa cere There are many springs, 
ey | , some flowing from bluffs 
7 x far above the level. 
_ William G. Mills...|.... BM eee Hace ek | ok cc ceul an Seu (Teccoec oon There are many springs; 
merase: | not sufficient for irriga- 
tion. 
SRE CESS Rs ee Oe Many springs; not suffi- 
ae cient for irrigation. 
ANE ea ocs.-|- EC a 1s ake tii | Wie sa. [Codec wl eck os oethawe Many springs about the 
creeks and rivers. 
ey MOrIppen 25. :). 2. ooh RRS Re a Pio Ps Se ean, nel ee 0. 
MEE GQ 9) Folk Ocho eecs| occ ne cal -leclecloceconcccce. Many springs where a few 
Re years ago there were ne 
3 signs of water. . 
nk Stockman...|.... ty Saas 13 5 BSB s se saw aiatelahate 
Mite HCrring......|.... ie 12 5 TBE Bsae ge stipe 
©. C. McManus....|....do ......... 23) 5 je ae ar ma a f 
oe P . y = ese springs are never- 
iz pe mincaid arses: he crores s--| 29, a : “a SE } failing. They form quite 
ape DEM Me cr Sap he Pe 8 Oo AE feen ale eesn cen a large stream. 
Se ne Eerste ees hte aioe in ected waklibe: (ewe e orien. Plenty of never-failing 
a springs in every town- 
yay, ship in this county. 
SIREUOM osetece-|....00 .-.0- ee TASS SO Mote We see Many springs; under- 
r . ground flow, 6 to 12 feet; 
1 ree an inexhaustible supply. 
J. Stephenson ..! Rawlins ...... 5, 8 3 Sah Meese eae Two very large springs; 
wre soft water. 
AE OSS Si ee On my farm several springs 
ie come out of side hill 25 
Be iy? feet above bottom land. 
vid Seltzer...... TSOID dp wal weta ve 10}, 12 10 
Thatcher..... ET ee eee 10 | 26 10 yf 
B. Graves ...... Repuvlic ..... 21 2 HHA aged Eee Pegi te § Two large springs good, soft 
water; others smaller on ~ 
ty the sides of creeks. 
Conkling ....... y Rice... we Bodies aka tive stent omacectivauwe cohen A few springs on the Little 


Arkansas. 


} 
seccess|-eceee---2--| A few springs along Medi- 


cine Creek. 


Ee 10 2 Lala w scheme alec calpdcsccactodeeacslvaans mee Uda Many small springs in this 
ie 0e vicinity. 
Se Fhe sd a oe hh eas Ing OE apie Ree No important springs, but 








sheet water in abundance 
at 20 to 40 feet. 
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I.—Natural springs, reported by the artesian wells investigation in North Dakota, . 
_ western Nebraska, Kansas, and Indian Territory, 
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Bo en Piss IIL.—N. atural springs, Veenrten by the AnteWith wells investigation in. 
yhien 8 / western rents Kansas, and Indian Territory, eto. Continme 


Barat ih | INDIAN TERRITORY. \ 


SFU ORI TS AR ‘ Location. 
Name of spring or 
owner, when County. 


known. Sec. le R. 


Flow per 
day. 








‘Public Land is| 2 pt READ MAT aI ec 
GES cae Strip. 
e De “ PERRO Se Lone fais 13 2 yA Tam Vea aces rs 








re ey } COLORADO. 








ay 'te (385: deem Constant flow. ng 
a0 Wiel seccden pes Tho spriugs hive, a ea) . 
ow. 


— 


‘a 
et 
Qe 
i) 
oI 
ma 
° 
B 
' 
t 
paar 
) 
ONINWAMOAIIAA AH 


TaN | 
Di vereien ny Bartel's. 2..~2-~- Cheyenne. .... 20 
wi yan Cattle Co.’s.| Phillips. ...-.. 14 


VN Rom John Delay’s ....-.|.--. AO Wiese se 14 
ROY TONG oe 24 sco. sogants. acca, 29 
f. ‘Palen Creek ...--..|-... Oe iaae as ote 29 
i 1 ; Junis eee ee ee ..do -ceeeeene 32 


"a 


_ 


ES OUR 25 cis) 1) vb) on re Oh ae acme s raticamame ee 
Aa te ap) ad erie CEO One. at cela ote 33 
aX e)) Box ele die etn ae “Government 6 
hard) land. 

; ne Car sODver sive ccc deal. coke ce Cue sateen lta koe eran 


ANANDA 2 
g 
3 


: TOYA ones vie <2) - 6: owes, 41958. [47 Wil scscccccsees 
A keg 3 prea cgaey ose 24 


Ky Rita Whice re see eid aa dO Riteous coe 
(+s) James F. Brezley ..|.-.. GOre ron sason 34 

wre Campbell) .........]---. Givtycic aw ceeep 26 
Spring BS ie wot te ope ci en ele'o ail Sm wis ete Site] Saree ee OR erate 28, 800 


VL I Mieming 2¥:..<5..--/'Pueblo...5-. J. 32, 33 |. 20 62 LSet he Large flow. 
/ M. Sheldon’s..-.-..].--- Uy ee See eee 1, 6,12, 24) 18 65 tS atehios Rates ; 
a eats 6s 2 BOW yet Oe SE Ba Covey ee ON ed CiTijera |iwegaeee eee Small flow. 
Ree MESSE Red Creek Spring .|.--.do ......... 5 | 22 GS i  Suatraaeeles Do. 
Re Ss sed J.S. Edmondson .-.|.... Beceem abt 31] 24 iy ties Beier yey Large flow. 
Prank wierson vi jo. 0d0, vel... DEAS DAP TN OTk Gs hitmen ca 1485 
'. Haden & Dickenson|....do ....... “f, 24] 24 O67 J tase oan sete 
~. State Spring. ......|..-. OG % poche cies 36 | 24 68: Td aw aeneenoese Do. 
eG Warth i. 0). oe s|s'-2- Ei il Sea eh 21] 24 iy, RR, PROSE & Do. 
atu Bathe Ground... TOgah i wcleecd 1 
idl en Crane Nelson Powell..-..| Kit Carson ... 33 
it ; AMM este ask uice ss Pueblo...... fy Shi 2 


49 W,|.----------- Small flow. 


Ww. 
54 W. 43, 200 
Ae Wh Be land. 


ie Mee EMP OIONE cae pk Gecc'sly 2200-5 oh bos 34, 35 52 W. 43, 200 
nee ay 3 sage Washington .. p19 4) Epa ee 1 aA PAE AL NS Crag 
i ea WAVIOWR) seis 24-0 Arapahoe..... 19 2 
hig ake Payton Pere cde Maree PWViGLON ae oe ee 13 if 
CAR i Rock Spring..--.-.. Washington .. 25 3 
4 Abtelope .o......5 GC CERO ed A were 9 1 
Pow ; ASO DINAOM bine oe co wles 4 oe EOD cal nettehos 14 PA 
Big Spring >... .2.': Ml berbe. dice se 20 8 
Geanbell..........:| Arapahoe..... 7 4 
Rea LOWills teaccntecse se) As) Animas’. 2 }°°30 BO eH] Poe shoernst sete 
yy EAR a ee MLD sidip ide coll ow hte 30 BA oewlnceoneeens 
Carizo Springs..... Baca)... NY) Pe a Sn FM le RI Se ee 


Pony Cabler ....... CN Sh CNS TCM EES WAR eas BORNE ne eH 


Surface .....--..+-- PAT PGi RGSS PM Re} Roi fe ra Re 


- COLORADO—Continued: Pind 


1 


Location. 
Flow per 
_ day. 


Remarks. 


Gallons. 


EL 

hee Ul 

Logan 

PAR HOG co... les 7h 


Peta irs Malu Siete aici do's sea a. 


Republican River is fod oy Bh Dn 
by springs. ' 


(i Et See Se ee 
eee LOPS os cs. 


A number of ee flowing 


EO ocean ss 


.--. do 
PUNO v se fae 


MM doc tees shee: 34 
Le On yee aa on 22 


NEW MEXICO. 


Lincoln....... 10 S. | 23 E. dosty 
long... -- 10 S. | 24 E. |$518, 400, 000 son great spring ; forms a 


Sp 
th Spring en S.|25E stream 50 feet wide. 
Ho 72, 000 
14, 400 


480, 000 


etal ais seme renames sanses 
sang | 
form a large and permanent supply for the Rio Pecos. The immediately serve the | 
in that valley within N ow prexiecy by which 60,000 acres of land are aieaey, pea mene 
is es acres. . ; 
aay f My f ih 





































0 OTN Ged aS ig Me eah ae Onn Mong 4 SA AL SID SoC 4 
reali ges es ACES Te OS AEN CY AU Va eee 
ne ¥ i oe ne rs i) .. 

ig Pes : sd ty : oe y veaie ae a f fe i i} H wes pas * 

TEE et ae ah Hh a ; aT te a ¥ m, Ry al ooh ae 

ES SIA eS OU Ry ERTS, aaa 

he a4 e Ms Big Ean - Lr 

aR Or: RL R TTR We gert pete, Tes 

oe alge ~f Taste Ul. 5s eatens springs, Tear by the artesian wells in vestigation 

Segre etry western-Nebraska, Kunsas, and Huan ee ete, —Co1 bint 
i? te era ta be : i, 

Boe ry © Ae A a aed ¥ ; } i , - Ri Dn ee ; : \ ove 
Be ea a, e TEXAS. a cae 
7 5 a+ ‘an i \ > y" y 
hicthe re - ‘Name of spring or| esrb tey . 
ihe owner, when | County. ae ae on 

eau Se 1) 7. R. a 

my fi 

; Gallons 
Donley, ss... - $34 Bik. Cy Gese seen ceertentiers 

Rees iat enna ie aL toy owen Pg koh "rom 00(ol80larges 
ute ; ei Cora 78 |BUK.C Bl ii 5st ee eee ar SS:. 
Seeds Rohaton and Texas. ‘Lipscomb sete 264 I BIK, 43) i 0c nde clive vennee ee Strong, permanent sp 
eee rey, Central Rwy. Co. 
| ghee oa eh Bet Cae een S48 (BIR AB voce tl tone see 

j ihe A iiceecO er sec cienes OOM SU tole ae spoil ectsine caret aia 

Me seam painelp ait Uceeh snnl de ernest Me enen dara w eek ..--| 25 miles north of 
ONE ised ara's wh dnt Bctcher ae scat]. } sabes ae anew eee 18 miles south of Midla 
: Wheeler Se deee 5S |Bik.A-5) ce hese eee te ; 
CeO Bead 40 7B. A Sirk ae iia ap a ee , 
: Rn a kone Bratt 9, BIEN Gane ee ee 

a re ge$udO's,. Jon... 6 |.-.-.--.|------- [eee ee eee eee J. Pottevent surv Pi 
Texas and Pacific | Jeff Davis.... 66 | Bik. c2bioe she teen stanet eee 5 As 
FB oes Rwy.Well. 

BPE ie ; gees mb was se Sa Bikey Ol ce ace <lawse enema 
BNE ect tS pS MNOS cap cawsl sewers oe] ie seecmelae vane at Wires tants Ue survey. 
‘a ooo Oe SNO Shee takes 22 aches ther Pacelavens en vesiad 
Be Sil eh b AST Sais Bandera Beer ose sey alas teen ted oe een alan Se weeny Survey No.67. 
seat ui aol x! Bexar... -25-|----5--2|s-.0005e]2 faces -fe sentences --| 2 miles north of ‘San 

pape she anal nio. 

Osa, ge. ' SRAG Cec Lue ii core Oplclaseh auseleeree baeeee iieees 1 mile norte S 

‘apt is ‘ ¥ tonio. 
>... Springs of Lampas- | Lampasas.....}.,------.|..0.00--]------- [seen ee ceeeee On Sulphur Fork. ‘gee 
ee < bs i as. ' ; 
pie hs ea eee COOHO Sct ea dee Scene st)itwookagt sekmas ot hmewhecabathes A cond aheapeaae 
arene opening is 8 feet in 
neers a \ eter; water ee 

Bee as face; supply not. affec 

Piha: 2S % by droughts or rains 

Ree aan ey mile from Rosston. — 
“> =). Ellison Springs....| Eastland......|.........].. ade vole eS toate Sige eine Strong, permanent spr 
Lee Sie Res I 15 miles southeastof } 
Sts eens land City. © 

EEN CCLOU TT wa dy wna cela ce CO eee csnd cole wpe sem edlacessesahsacene «f<eee --see---| Strong, permanent s 
Seay bees Ale south of Heat 

¥ i hs Ps i y it 5 
eee aaa PENCE STITH IS V2), | 2S vinele clne's doy | dae eabewfe ony. aYalacswat jones tabtode 12 mice southwest of H 
cay i et : land City. | 
feo kN ASH Spring. ..-..- HOAPCLAD bn tl wscew'n was ol tees asieatah nme ed’ hi <~cig Pes sate 12 ae south of Eas 

Aang ook Samoa ity 
pit. Samd Rough Spring.|.:..do .......--|--------- ee pineede|smanne- [teen weneeee 20 miles southwest of F 

, : 
Soret a 174 land City. Baa 
: PLONE It Oct sss hie s'| a's" GO vente dics (sas win. 5] aufre We cad ap bneh Ge ame Sere te 20 aa east: of Piled 
a Cotton Wood ......|. MEEOO jon e oe aua chee kag hel ce Rb aes) Deka te tae 3 eee : arian east” of ‘Ea st 

SAAC gh ae ity. 
ae A FL ATO CMAN solace cinco eeh tec cclee Rea Pep eeeriook © 
if sit Rare PESO Osc he arene eres ciatele Sis erete Small ce eetelate | otatee Se ae amare Ri, 
ice San Marcos........ 12) Cea ye BS ven oie f'inatg deeb cee eee teeine Pp Sas San Mareos, ‘ Ne 
A UO sy - dacob’s Well....--. Sand SLO! dese Dea rn cll Wie atlele re Baht aes hs Sub al atte chaps Getic crete erate Large flow. slo 

= Hanna Springs Peer SAMARAS \ohal ve magus blinders ae elelinceetae 240, 000 | Lampasas. 

Agee ‘Hancock Springs :.|..-. AD coulis ee oo mye hope a vole ea) ea ie ee 240, 000 Do. A= 
ya) Rishe Spring .-.... Maverick . sees Pee Ot! Leek eet Ce fo BAM we wearer's 15 miles east of Ea 
BPC as Salado Spring......|-.-. 0 ib aaa diel pwns hema iin be plk ack eke poems hi wee 22 miles Be sce le 0! 

ty y Rr: a 
Pa | Rosita TELE EWE LO wikincaee tanh th eck cle deeper ages path deaeene 7 ea a southeast, 

ANS \ : ) j . ass ‘ 
tee Tee enelig Spring SSeS pete GO. ey Fal ass tec tive eh ott oes nega Meee 7 miles northwest of 

rte, Bee : Pass. a 
2 Menard....... Ai Day ses oe wee sae ieee aoe so cot: PPT 
sna  Coglan Spring, Pine tasO tens eee aes Lass tae ee om RP Pea ert en hw apd 
Mi ' trict’ No.3. > 
t xf » Elm Spring .-.. -2.|----dO 0. seee[eeeee eens lee eee ene|see ees |eeeeee ee enes 

‘2 Aes 
Lo / : 1 
‘a j ? js t ae ae || 3 © 
i 4 \ j x : rc 

; } N S aad ¥ : 

« ¢ x! -} ~ | Sty erF at wy 

iY > wr a * a 4 s r! ¢. 4 

ie! ' ‘ hat Sd 7 in Fin : ‘ yy fh a Wee ae $f tek < Hs 
i \ , mn au a , ¥" RIA Vy * 4 >» 
Ae 8 Fes 7 ot = > ga (a TA Sa eee eh ete ge ae ee oe 4 | Seay bal a 









- Tapte 1V.—Artesian wells in Utah. ; oy 






i ae i <n tei ‘(Pumishea by the local authorities, ] . By 5 iy 


% 













ra aes ecinct. | No. Depth. 


Feet. 












































it Gallons. 
Star oes eee tent ee ws f 285 44) None. 
Willard........... 11} 70-135 12-70 | Thirty-four, 
) sSapesverene 4 60 15 | None. 
Millville Ber re en 9 30- 90 25-30 | None. 
Mendon ..... ee 3 60 6 | None. 
INGWtOn)..22....... 1 150 6 | None. hey ie 7 f 
Petersboro!....... 12 200 8 | None; water consumed by apes Ras 
= stock. VT ie aa 
Wellsville sep apes 3 60 15 | None. “TOS NO i 
Soh ee 1 100 2! None. ae Po ae , 
Parowan.......... ni 53-140 3.1 None, +; ; ¥: 
Whole county ... 16 85-190 3-15 | None; consumed by stook,. 
PR jtaktas dans <5 3 90-150 15 | None. 
3 a 13 85-190 15 | None, : lg Ee 
Ptew erst. -%.. 8.) 40 165 1-20 | The whole county, Ps 
M-Uiroleville ...:.... 1 100 .2]| None. , Oe 
--| Annabella ........ 4 70 5 | None. 
-| Glenwood.:....... 2 64— 70 1-10 | None. 
Vermillion ....... 1 40 2- 3 | None. 
Temne@er 20.52... 24 60-300 | 14/2... . 4 | None. 
RA eae Hunter ..:........ 50 LOO; Wl aD ee eee ale tee 
heey Mill Creek. ....... 260 HOON) Lh Bos. Se veuhy cme to None. 
aieoNorth Point ’...... 24} 100-300 2 | None. 
MO Nester.o--55.0... 39 80-130 6-40 | None. 
Epbraim.......-.. 3100 | 100-140 20-30 | None. - 
Parayettess 2.4.6... 12 50 5 | None; used for domestic 
et purposes. 
SO TE i rr Siake ties levceetseeuls obaiw cee Tried without saccess. 
Peri Manti 2... ‘Soe 18 75 35 | One hundred. 
| Mount Pleasant... 1 60 20 | None. 
| Spring City-....... 3 28- 72 25-35 | None. 
Wales ..... as hess 3 75 6 | None. 
660) 035 SAR ae eee 4201 50-250 1- 80 | Not estimated. — 
ro ae AS alt MA Fork...| 15 | 100-200 25-250 | About one hundred. 
Be erOSDOR +; 5... .2.. 11 15- 16 5 | None. 
Lake Shore ....... 58 40-300 WG Ven: 
4g LEE) a 800 75-260 25 | One hundred. . 
_ | Paysonand Spring 6 80-200 10 | Three. 
Lake. : 
| Pleasant Grove...| 15 110-120 40 | One hundred. 
ae 100 200 30 | One hundred; near lake 
Pane. . shore, where not much — ; 
water is needed. ray 7 peg 
Es ae 5 230 5 | None. et 
Spanish Fork..... 141 5150 7 | Two hundred. vi 
ae Bisted ate 50 | 130-250 5-400 | ‘Three hundred. is é 
Vat we ke bat Seneeeasi-seaae| seeersoceaas|ecscocsanceeesaaslesausacs \ * 
LE Ss Bes no. 10 alte 3 dR 
Harrisville. .-30... 9 200.| 14 20 | Twenty-five. EN iat? 8h: ‘ 
| Hooperville....... LOO her 100-250) Ta07 2b ooo eS, Two hundred and forty. 
Bere esy MOTO... 6. ..5.... 3 140 35 | Six. 2 aa ee 
| North Ogden...... 18 75-130 3-50 | Twenty. Mins 
dain City 22.2... 3200 | 100-200 8-10 | About ive hundred. ; wl 
maiaterville .:...... 9 60-212 25 4, acct 
West Weber...... 3100 100 15 cep one busty Ee + Ne 
tye LE ea 
3 pelnct i is not found in the Postal Guide or on map, but Petersburgh, in Millard County is OS 
in the atlas. fate al 


eS eoyer: 3 About. 4 Whole county. . 5 Average. We 


TOTAL NUMBER OF WELLS IN UTAH. 





4 || Salt Lake County... 2... cn ce cescuwe cnbebies 158 
SoTL.) San Pete County siscs. sce: stoke core wsesece 
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